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(57) Abstract: The present invention is related to new substituted pyrrolidine derivatives of formula (I). Said compounds are prefer- 
ably for use as pharmaceutical^ active compounds. Specifically, pyrrolidine derivatives of formula (I) are useful in the treatment 
and/or prevention of neurodegenerative disorders, diseases associated with polygultamine tracts, epilepsy, ischemia, infertility, car- 
diovascular disorders renal hypoxia, hepatitis and AIDS. Said pyrrolidine derivatives display a modulatory and most notably a 
down-regulating - up to an inhibitory - activity with respect to the cellular death agonist Bax and/or the activation pathways leading 
to Bax and allows therefore to block the release of cytochrome (c). The present invention is furthermore related to novel pharma- 
ceutically activity substituted pyrrolidine derivatives as well as to methods of their preparation, wherein X is selected from the croup 
consisting of O, S, CR 6 R 7 , NOR 6 , NNR 6 R'; A is selected from the group consisting of -(C=0)-, (C=0)-0-, -C(=NH)-, -(C=Ol-Nll-. 
-(C=S)-NH, -S0 2 -, -S0 2 NH-; -CH r ; B is either a group -(C=0)-NR 8 R 9 or represents a heterocyclic residue having the formula 1 U 1 
wherein Q is NR 10 , 0 or S; n is an integer selected of 0, 1 or 2; Y, Z and E form together with the 2 carbons to which they are attached 
a 5-6 membered aryl or heteroaryl ring. 
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Pharraaceutically Active Pyrrolidine Derivatives as Bax Inhibitors 

Field of the invention 

The present invention is related to new substituted pyrrolidine derivatives of formula I. Said 
5 compounds are preferably for use as pharmaceutically active compounds. Specifically, 
pyrrolidine derivatives of formula I are useful in the treatment and/or prevention of 
neurodegenerative disorders, diseases associated with polyglutamine tracts, epilepsy, 
ischemia, infertility, cardiovascular disorders, renal hypoxia, hepatitis and AIDS. Said 
pyrrolidine derivatives display a modulatory and most notably a down-regulating - up to an 
10 inhibitory - activity with respect to the cellular death agonist Bax and/or the activation 
pathways leading to Bax and allows therefore to block the release of cytochrome c. The 
present invention is furthermore related to novel pharmaceutically active substituted 
pyrrolidine derivatives as well as to methods of their preparation. 

Background of the invention 

15 Apoptosis denotes the complex contortions of the membrane and organelles of a cell as it 
undergoes the process of programmed cell death. During said process, the cell activates an 
intrinsic suicide program and systematically destroys itself in a controlled manner or c / a self- 
regulated process. The following series of events can be observed: 

• The cell surface begins to bleb and expresses pro-phagocytic signals. The whole apoptotic 
20 cell then fragments into membrane-bound vesicles that are rapidly and neatly disposed of 

by phagocytosis, so that there is minimal damage to the surrounding tissue. 

• The cell then separates from its neighbors. 
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• The nucleus also goes through a characteristic pattern of morphological changes as it 
commits genetic suicide. The chromatin condenses and is specifically cleaved to frag- 
ments of DNA. 

Neuronal cell death plays an important role in ensuring that the nervous system develops 
5 normally. It appears that the death of developing neurons depends on the size of the target that 
they innervate : cells with fewer synaptic partners are more likely to die than those that have 
formed multiple synapses. This may reflect a process, which balances the relative number of 
pre- to postsynaptic neurons in the developing nervous system. Although neuronal cell death 
was assumed to be apoptotic, it was only recently- that neurons in developing rodent brain were 
10 conclusively shown to undergo apoptosis as classified by morphology and DNA 
fragmentation. 

Neuronal death occurs via either apoptotic or necrotic processes following traumatic nerve 
injury or during neurodegenerative diseases. Multiple components are emerging as key players 
having a role in driving neuronal programmed cell death. Amongst the components leading to 
15 neuronal apoptosis are protein members belonging to the Bcl-2 family (see Jacobson, M. D. 
1997. Current Biology 7:R 277-R281; Kroemer, G. C. 1997. Nature Medicine : 614-620; 
Reed, J. C. 1997. Nature 387:773-776). 

The entire Bcl-2 family comprises both anti-apoptotic (Bcl-2, BcI-Xl, Bcl-w, Mcl-1, Al, NR- 
13, BHRF1, LMW5-HL, ORF16, KS-Bcl-2, E1B-19K, CED-9) and pro-apoptotic (Bax, Bak, 

20 Bok, Bik, Blk, Hrk, BNIP3, Bhn L , Bad, Bid, EGL-1) molecules (see Kelekar, A., and C. B. 
Thomp-son 1998. Trends in Cell Biology 8:324-330). The specific member thereof, i.e. the 
first found, Bcl-2 is a 26 kDa protein that localizes to the mitochondrial, endoplasmatic 
reticulum and perinuclear membranes. The Bcl-2 family proteins can form homo- and hetero- 
dimers that involve amino acid sequences known as Bcl-2 homology (BH) domains. So far, 

25 four of said domains (BH1 to 4) have been identified, the BH3 having been attributed a 

particularly prominent role in view of the death-promoting cascade. Said BH3 domain of the 
pro-apoptotic members appears to be required for the interaction between anti and pro- 
apoptotic molecules. The principal site of action of some of the Bcl-2 family members seems 
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to be the mitochondria. Mitochondria have been shown to play a major role in many types of 
apoptosis. In particular, this organelle has been shown to release Apoptosis Inducing Factor 
and cytochrome c, a hemoprotein which is bound to the outer surface of the inner 
mitochondrial membrane. Said cytochrome c has been shown to trigger caspase 9 activation 

5 through Apaf-l/caspase 9 complex formation. Bcl-2 family members play a key role in 
regulating cytochrome c release. While Bcl-2 and Bcl-x L have been shown to suppress 
cytochrome c release, Bax has been found to stimulate this event both in vitro using isolated 
mitochondria as well as in intact cells following heterologous expression (Martinou et al.; Tlie 
Journal of Cell Biology, 128, 1995, 201-208). The mechanisms by which these proteins 

10 perform their function are currently unknown. The three-dimensional structure of Bcl-xL and 
Bid revealed structural similarities between these proteins and the channel-forming domains of 
the bacterial toxins colicins and diphtheria toxins. Consistent with such structural similarity, 
some members of this family including Bax were also found able to form ion channels in 
synthetic lipid membranes. 

15 Studies performed with Bax-deficient mice led to the conclusion that Bax plays a promi.nent__ 
role within the apoptosis pathways, notably in neuronal apoptosis. Bax is viewed to be 
essential for apoptosis induced by NGF deprivation in neonatal sympathetic neurons or for 
apoptosis induced in cerebellar granule cells by potassium deprivation from the culture 
medium. Moreover, it was found that in the Bax-deficient mice (knock-out) neonatal moto- 

20 neurons from the facial nucleus can survive following axotomy (see Deckwerth, T.L., Elliott 
J.L., Knudson CM. et al. 1996. Neuron 17, 401 -41). Hence, the inhibition of the Bax activity 
leading to the prevention of cytochrome c release from mitochondria during apoptosis, is 
viewed to be useful to protect neurons and also other cell types from various cell death stimuli. 

In WO 97/01635 (Neurex Corp.) the inhibition of apoptosis in an effort to promote cell sur- 
25 vival is suggested to be achieved by introducing into the cell a chimeric gene containing a 
polynucleotide encoding a Bax-to-polypeptide (a splice variant of the Bax gene, which 
displays - in contrast to Bax - an anti-apoptotic activity) being operably linked to a promoter 
effective to cause transcription of the polynucleotide in the cell. It is reported that the 
expression of the Bax-co-polypeptide is effective to inhibit apoptosis in the cell. 
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Perez et al. in Nat.GeneU 1999, 21(2), 200-203 have indicated that apoptosis plays a funda- 
mental role in follicular atresia and they suggest to selectively disrupt the Bax function in 
order to extend the ovarian lifespan. 

Bax down-regulation up to inhibition could indeed represent an interesting therapy for all 
5 . diseases associated with apoptosis, including neurodegenerative diseases (e.g. Alzheimer's 
disease, Parkinson's disease, diseases associated with polyglutamine tracts including Hun- 
tington's disease, spino-cerebellar ataxias and dentatorubral-pallidoluysian atrophy; amyo- 
trophic lateral sclerosis, retinitis pigmentosa and multiple sclerosis, epilepsy), ischemia 
(stroke, myocardial infarction and reperfusion injury), infertility (like premature menopause, 
10 ovarian failure or follicular atresia), cardiovascular disorders (arteriosclerosis, heart failure and 
heart transplantation), renal hypoxia, hepatitis and AIDS. 

Hence, it is an objective of the present invention to provide compounds enabling the treat- 
ment of apoptosis-related disorders, including notably the above mentioned diseases. 

It is specifically an objective of the present invention to provide a treatment of apoptosis 
15 related disorders by specifically regulating the Bax function, e.g. by modulating, in particular 
by down-regulating up to inhibiting, the Bax function or by down-regulating, up to inhibiting, 
the Bax activation. 

It is notably an objective of the present invention to provide small molecule pharmaceuticals, 
more specifically non-protein or non-peptide molecules that avoid essentially all of the 

20 drawbacks arising from the use of large peptides or proteins (e.g. restricted bio-availability as 
well as problems arising from in vivo intolerance thereto), however, which are suitable for the 
treatment of a number of diseases associated with abnormal apoptosis. It is particularly an 
objective of the present invention to provide small molecule chemical compounds being 
suitable Bax modulators (e.g. compounds inhibiting the Bax function or inhibiting the Bax 

25 activation) so to be available for a convenient method of treating diseases involving abnormal 
apoptosis. Moreover, it is an objective of the present invention to provide methods for 
preparing said small molecule chemical compounds. It is furthermore an objective of the 
present invention to provide a new category of pharmaceutical formulations for the treatment 
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of a host of diseases. It is finally an objective of the present invention to provide a method of 
treating diseases that are caused by abnormal apoptosis. 

Description of the invention 

The aforementioned objectives have been met according to the independent claims which are 
5 set out hereinafter in the description. Preferred embodiments are set out within the dependent 
claims. 

The following paragraphs provide definitions of the various chemical moieties that make up 
the compounds according to the invention and are intended to apply uniformly throughout the 
specification and claims unless an otherwise expressly set out definition provides a broader 
10 definition. 

"Ci-C 6 -alkyl" refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is 
exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 
n-hexyl and the like. 

"Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
15 having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred aryl 
include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-Ce-alkyl aryl" refers to C r C 6 -alkyl groups having an aryl substituent, including benzyl, 
phenethyl and the like. 

"Heteroaryl" refers to a monocyclic heteromatic, or a bicyclic or a tricyclic fused-ring 
20 heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl,pyrazolyl, 1,2,3-triazolyl, 1 ,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-zolyl, 
1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazinyl, l,2,3-triazinyl,benzofuryl, [2,3- 
dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, 
25 isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l ,2-a]pyridyl, benzothiazolyl, benzoxa-zolyl, 
quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnnolinyl, napthyridinyl, pyrido[3,4- 
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b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8- 
tetrahydroquinolyl, 5,6,7,8-tetrehydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl or 
benzoquinolyl. 

"Ci-C 6 -alkyl heteroaryl" refers to Ci-C 6 -alkyl groups having a heteroaryl substituent, 
including 2-furylmethyl, 2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like. 

"Alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and having at 
least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include ethenyl 
(-CH=CH 2 ), n-2-propenyl (allyl, -CH 2 CH=CH 2 ) and the like. 

"Alkynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and having at 
least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl (-OCH), 
propargyl (-CH 2 C=CH), and the like. 



"Acyl" refers to the group -C(0)R where R includes "C,-C 6 -alkyl", "aryl", "heteroaryl", "C,- 
-G 6 -alkyl aryl" or i'C r C 6 -alkyl heteroaryl". 

"Acyloxy" refers to the group -OC(0)R where R includes "C r C 6 -alkyl", "aryl", "hetero- 
aryl", "Ci-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryl". 

"Alkoxy" refers to the group -O-R where R includes "C,-C 6 -alkyl" or "aryl" or "heteroaryl" 
or "d-Ce-alkyl aryl" or "C,-C 6 -alkyl heteroaryl". Preferred alkoxy groups include by way of 
example, methoxy, ethoxy, phenoxy and the like. 

"Alkoxycarbonyl" refers to the group -C(0)OR where R includes "0,-06-^1" or "aryl" or 
"heteroaryl" or "Ci-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryl". 

"Aminocarbonyl" refers to the group -C(0)NRR' where each R, R' includes independently 
hydrogen or CrC 6 -alkyl or aryl or heteroaryl or "C-Q-alkyl aryl" or "C r C 6 -alkyl hetero- 
aryl". 
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"Acylamino" refers to the group -NR(CO)R' where each R, R' is independently hydrogen or 
"C r C 6 -alkyl" or "aryl" or "heteroaryl" or "Ci-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryl". 

"Halogen" refers to fluoro, chloro, bromo and iodo atoms. 

"Sulfonyl" refers to group "-S0 2 -R" wherein R is selected from H, "aryl", "heteroaryl", "C r 
5 Ce-alkyl", "Ci-Ce-alkyl" substituted with halogens e.g. an -SO2-CF3 group, "Ci-C 6 -alkyl aryl" 
or "C r C6-alkyl heteroaryl". 

"Sulfoxy" refers to a group "-S(0)-R" wherein R is selected from H, "Ci-C 6 -alkyl", "C t -Ce- 
alkyl" substituted with halogens e.g. an -SO-CF 3 group, "aryl", "heteroaryl" , "Ci-C 6 -alkyl 
aryl" or "Ci-C 6 -alkyl heteroaryl". 

10 "Thioalkoxy" refers to groups -S-R where R includes "Ci-C 6 -alkyl" or "aryl" or "heteroaryl" 
or "Ci-C 6 -alkyl aryl" or "Ci-C 6 -alkyl heteroaryl". Preferred thioalkoxy groups include 
thiomethoxy, thioethoxy, and the like. 

"Substituted or unsubstituted" : Unless otherwise constrained by the definition of the indi- 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl" and 

15 "heteroaryl" etc. groups can optionally be substituted with from 1 to 5 substituents selected 
from the group consisting of "C,-C 6 -alkyl", "d-Ce-alkyl aryl", "C,-C 6 -alkyl heteroaryl", "C 2 - 
C 6 -alkenyl", "C 2 -C 6 -alkynyl", primary, secondary or tertiary arxiino groups or quarter-nary 
ammonium moieties, "acyl", "acyloxy", "acylamino", "aminocarbonyl", "alkoxycar-bonyl", 
"aryl", "heteroaryl", carboxyl, cyano, halogen, hydroxy, mercapto, nitro; sulfoxy, sulfonyl, 

20 alkoxy, thioalkoxy, trihalomethyl and the like. Alternatively, said substitution could also 
comprise situations where neighboring substituents have undergone ring closure, notably 
when viccinal functional substituents are involved, thus forming e.g. lactams, lactons, cyclic 
anhydrides, but also acetals, thioacetals, arninals formed by ring closure for instance in an 
effort to obtain a protective group. 

25 "Pharmaceutically acceptable salts or complexes" refers to salts or complexes of the below- 
identified compounds of formula I that retain the desired biological activity. Examples of sucl 
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salts include, but are not restricted to acid addition salts formed with inorganic acids (e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), 
and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, 
malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, 
alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene disulfonic acid, and 
poly-galacturonic acid. Said compounds can also be administered as pharmaceutically 
acceptable quaternary salts known by a person skilled in the art, which specifically include the 
quarternary ammonium salt of the formula -NR,R',R" + Z\ wherein R, R\ R" is 
independently hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, bromide, 
iodide, -O-alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such 
as benzoate, succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, 
cinnamoate, mandeloate, and diphenylacetate). 



"Pharmaceutically active derivative" refers to any compound that-upon-administration_to_the. 
recipient, is capable of providing directly or indirectly, the activity disclosed herein. 



15 "Enantiomeric excess" (ee) refers to the products that are obtained by an essentially enan- 
tiomeric synthesis or a synthesis comprising an enantioselective step, whereby a surplus of one 
enantiomer in the order of at least about 52% eeis yielded. In the absence of an enantiomeric 
synthesis, racemic products are usually obtained that do however also have the inventive set 
out activity as modulators of the Bax function, e.g. Bax inhibitors (antagonists). 

20 Quite surprisingly, it was now found that the pyrrolidine derivatives according to formula I are 
suitable pharmaceutically active agents, notably by effectively modulating the Bax function or 
by modulating the Bax activation or expression. The compounds according to formula 1 are 
particularly interesting as they are preferably available to oral administration and therefore 
provide a good bio-availability. They could be prescribed by a physician and require only 

25 minor supervision. 

The compounds according to the present invention are those of formula I. 
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A 
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Said formula also comprises its geometrical isomers, its optically active forms as enantio- 
mers, diastereomers and its racemate forms, as well as pharmaceutically acceptable salts 
thereof. Preferred pharmaceutically acceptable salts of the compound I, are acid addition salts 
formed with pharmaceutically acceptable acids like hydrochloride, hydrobromide, sulfate or 
bisulfate, phosphate or hydrogen phosphate, acetate, benzoate, succinate, fumarate, maleate, 
lactate, citrate, tartrate, gluconate, methanesulfonate, benzenesulfonate, and para- 
toluenesulfonate salts. 

In said formula I, X is selected from the group consisting of O, S, CR^ 7 , NOR 6 , NNR^ 7 . 

A is selected from the group consisting of -(C=0)-, -(C=0)-O, -C(=NH)-,-(C=0)-NH-, - 
(C=S)-NH, -S0 2 -, -SO2NH-, -CH 2 -. 

B is either an amido group of the formula -(C=0)-NR 8 R 9 or B represents a heterocyclic 
residue having the formula B 1 



wherein Q is NR 10 , 0 or S; n is an integer selected of 0, 1 or 2, preferably 0. m is an integer 
selected of 0, 1, 2 or 3, preferably 0 or 1. 




t' 
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Y, Z and E form together with the 2 carbons to which they are attached a 5-6 membered aryl 
or heteroaryl ring. 

R 1 is selected from the group comprising or consisting of unsubstituted or substituted C1-C6- 
alkyl, unsubstituted or substituted C 2 -C 6 -alkenyl, unsubstituted or substituted C 2 -C6-alkynyl, 
5 unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or 
substituted saturated or unsaturated 3-8-membered cycloalkyl, acyl, unsubstituted or 
substituted C r C 6 -alkyl aryl, unsubstituted or substituted C r C 6 -alkyl heteroaryl, said 
cycloalkyl or aryl or heteroaryl groups may be fused with 1-2 further cycloalkyl or aryl or 
heteroaryl group. 

10 R 2 , R 3 , R 4 and R 5 are independently selected from each other from the group consisting of 
hydrogen, halogen, C r C 6 -alkyl, Ci-C 6 -alkoxy, preferably they are aU hydrogen. 

R 6 and R 7 are independently selected from the group comprisingxnr.consisting ofJhydrogen, — 
unsubstituted or substituted Ci-C 6 alkyl, unsubstituted or substituted C 2 -C 6 alkenyl, unsub- 
stituted or substituted C 2 -C 6 alkynyl, unsubstituted or substituted alkoxy, unsubstituted or-- — 
15 substituted thioalkoxy, halogen, cyano, nitro, acyl, alkoxycarbonyl, aminocarbonyl, unsub- 
stituted or substituted saturated or unsaturated 3-8-membered cycloalkyl which may contain 1 
to 3 heteroatoms selected of N, O, S, unsubstituted or substituted aryl, unsubstituted or 
substituted heteroaryl, unsubstituted or substituted Ci-C 6 -alky] aryl, unsubstituted or 
substituted Ci-C6-alkyl heteroaryl. 

20 R 8 , R 9 and R 10 are independently selected from the group comprising or consisting of hy- 
drogen, unsubstituted or substituted Ci-C 6 alkyl, unsubstituted or substituted C 2 -C 6 alkenyl, 
unsubstituted or substituted C 2 -C 6 alkynyl, unsubstituted or substituted saturated or unsatu- 
rated 3-8-membered cycloalkyl which may contain 1 to 3 heteroatoms selected of N, O, S, 
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl. 

25 Alternatively, each pair R?, R 7 and/or R 8 , R 9 could form together with the N atom to which 
they are attached a 3-8 membered saturated or unsaturated substituted or unsubstituted 
heterocyclic ring which may contain 1-2 further heteroatoms selected from N, S and O and 



BNSDOCID: <WO 0174769A1J_> 



WO 01/7-1769 



PCT/EP01/03170 



- 11 - 

which is optionally fused with an aryl, heteroaryl or 3-8 membered saturated or unsaturated 
cycloalkyl ring. 

R u is selected from the group comprising or consisting of hydrogen, unsubstituted or 
substituted Ci-C 6 -alkyl, unsubstituted or substituted alkenyl, unsubstituted or substituted 
alkynyl, hydroxy, mercapto, alkoxy, thioalkoxy, aryl, heteroaryl, halogen, nitro, cyano, acyl, 
acyloxy, acylamino, aminocarbonyl, alkoxycarbonyl, sulfonyl, sulfoxy, carboxyl, primary, 
secondary or tertiary amino groups or quarternary ammonium moieties, unsubstituted or 
substituted saturated or unsaturated 3-8-membered cycloalkyl. 

Preferred pyrrolidine derivatives are those compounds according to formula I, wherein B is a 
group -(C=0)-NHR 9 , in which R 9 is selected from the group consisting of unsubstituted or 
substituted Ci-C 6 alkyl, unsubstituted or substituted alkenyl, unsubstituted or substituted 
alkynyl, unsubstituted or substituted saturated or unsaturated 3-6-membered cycloalkyl which 
optionally contains a N atom, unsubstituted or substituted aryl, unsubstituted or substituted 
heteroaryl, unsubstituted or substituted Ci-C 2 -alkyl aryl, unsubstituted or substituted C r C 2 - 
alkyl heteroaryl. 

Preferred heteroaryls are pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, 
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl, benzo-furyl, 
[2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, 2,1,3- 
benzothiadiazolyl, 2,1,3-benzoxadiazolyl, benzodioxolyl, indolyl, isoindolyl, 3H-indolyl, 
benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxazolyl, quinoUzinyl, 
quinazolinyl, phthalazinyl, quinoxalinyl, cinnnolinyl, napthyridinyl, pyrido[3 J 4-b]pyridyl, 
pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8- 
tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl, 
acridinyl or benzoquinolyl and whereby said heteroaryl could be fused with a 3-8-membered 
cycloalkyl containing optionally 1-3 heteroatoms selected from N, O, S. 

According to a further preferred embodiment the pyrrolidine derivatives according to the 
present invention carry a residue B 1 which is a fused heterocycle of the formula 
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Particularly preferred pyrrolidine derivatives are those compounds according to formula I 
wherein X is NOR 6 , and R 6 is selected from the group consisting of H, unsubstituted or 
substituted d-C 6 alkyl, unsubstituted or substituted C 2 -C 6 alkenyl, unsubstituted or sub- 
stituted C 2 -C 6 alkynyl, unsubstituted or substituted acyl, unsubstituted or substituted aryl, 
unsubstituted or substituted heteroaryl, unsubstituted or substituted saturated or unsaturated 3- 
8-membered cycloalkyl, unsubstituted or substituted Ci-C 6 -alkyl aryl, unsubstituted or 
substituted Ci-C 6 alkyl heteroaryl, said cycloalkyl or aryl or heteroaryl groups may be fused 
with 1-2 further cycloalkyl or aryl or heteroaryl groups. Particularly preferred R 6 is H, CH 3 , 
unsubstituted or substituted CH 2 -phenyl or allyl. ----- 

Under no circumstances B could be a group COOR or a group -(C=0)NR(OR), whereby .Bis. 
H, alkyl or acyl. Such compounds, notably having a group B = hydroxamic acid are described 
in WO 99/52868 as being potent inhibitors of metalloproteases. 

Further particularly preferred pyrrolidine derivatives are those compounds according to 
formula I wherein X is CHR 6 , and R 6 is selected from the group consisting of halogen, cyano, 
unsubstituted or substituted C 3 -C 6 alkyl, unsubstituted or substituted C 2 -C 6 alkenyl, 
unsubstituted or substituted C 2 -C 6 alkynyl, unsubstituted or substituted alkoxy, unsubstituted 
or substituted thioalkoxy, nitro, acyl, alkoxycarbonyl, arninocarbonyl, unsubstituted or 
substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted saturated 
or unsaturated 3-8-membered cycloalkyl, unsubstituted or substituted C r C 6 -alkyl aryl, 
unsubstituted or substituted Ci-C 6 -alkyl heteroaryl, said cycloalkyl or aryl or hetero-aryl 
groups may be fused with 1-2 further cycloalkyl or aryl or heteroaryl groups. Particularly 
preferred R 6 is halogen, cyano, C r C 6 alkyl or an unsubstituted or substituted phenyl group. 

Further preferred pyrrolidine derivatives are those compounds according to formula I, wherer 
X is O. 
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According to a further preferred embodiment the pyrrolidine derivatives have a substituent A 
being -(C=0)-, or -(C=0)-NH-, or -S0 2 -, most preferred is -(C=0)-. 

More preferred groups R 1 are unsubstituted or substituted Ci-C6-alkyl, C 2 -C 6 -alkenyl, 
unsubstituted or substituted C 2 -C 6 -alkynyl, aryl, heteroaryl, saturated or unsaturated 3-8- 
5 membered cycloalkyl and still more preferred R 1 are Ci -C 6 -alkyl or aryl. A particularly 
preferred substituent R 1 is biphenyl. 

According to a most preferred embodiment, the pyrrolidine derivatives according to for-mula I 
are those wherein X is NOR 6 or =CHC1„ R 6 is a Ci-C 6 -alkyl or aryl or C r C 6 -alkyl aryl group, 
B is an amido group of the formula -(C=0)NHR 9 ), wherein R 9 is as above defined, A is C=0 
10 and R 1 is a Ci-C 6 -alkyl-aryl, an aryl or a Ci-C 6 -alkyl group. Even more preferred are those 
pyrrolidine derivatives, wherein X is either =CH-C1, or =NOR 6 , R 6 is a methyl or phenyl 
group, B is an amido group of the formula -(C=0)NHR 9 ), wherein R 9 is a Ci-C 6 -alkyl-aryl , 
an aryl, a Ci-C 6 -alkyl which is substituted by a primary, secondary or tertiary amine, A is C=0 
and R 1 is a diphenyl methyl or a phenyl group. 

15 The compounds of formula I may contain one or more asymmetric centers and may therefore 
exist as enantiomers or diasteroisomers. It is to be understood that the invention includes both 
mixtures and separate individual isomers or enantiomers of the compounds of formula I. In a 
particularly preferred embodiment the pyrrolidine derivatives according to formula I are 
obtained in an enantiomeric excess of at least 52 % ee, preferably of at least 92-98% ee. Also 

20 E/Z isomers with regard to pyrrolidine derivatives having residues X being =CR 6 R 7 whereby 
both R^ 7 are different from each other, and/or with regard to pyrrolidine derivatives having 
residues X being =NOR 6 or =NNR 6 R 7 are comprised by the present invention. 

Specific examples of compounds of formula I include the following: 

(2S,4EZ)-\ -([1 ,1 , -biphenyl]-4-ylcarbonyl)-N-(2-methoxyemyl)-4-(methoxyiniino)-2-pyrro- 
25 lidinecarboxamide 
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(2S,4EZ)-\ -([1 ,1 '-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-?/-[(2/?5)-2-hydroxy-2- 
phenethyl]-2-pyrrolidinecaTboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-A r -(2-hydroxyethyl)-4-(methoxyimino)-2-pyrro- 
lidinecarboxamide 

5 (25,4£Z)-lK[l,l'-bipheny]]-4-ylcarbonyl)-^-[(2iLS)-2-hydroxy-2-phenethyl]-4-(methoxy- 
imino)-2-pyrrolidinecarboxamide 

(3£Z,5iS)-5-(lif-benzimidazol-2-yl)-l -([1,1 '-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O- 
methyloxime 

(2S,4EZ)-N-(2, 1 ,3-benzothiadiazol-4-yl)-l -([ 1 ,1 '-biphenyl]-4-ylcarbonyl)-4-(methoxy-imino)- 
10 2-pyrrolidinecarboxamide 

(2S,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4-(methox^ — 
carboxamide 

(2S,4EZ)- 1 -acetoacetyl-Ar-benzyl-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)-l -([1,1 '-biphenyl]-4-ylcarbonyl)-4-(cbJoromethylene)-A^-(2-ftirylmethyl)-2- 
15 pyrrolidinecarboxamide 

(25 , ,4£Z)-l-[(4-chloiophenoxy)acetyl]-4-{[(3,4-dicWorobenzyl)oxy]imiiio}-^-[(2i? 1 S)-2- 
hydroxy-2-phenethyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-a\\yl-l -([1,1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidinecarbox- 
amide 

20 (2S,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4-(m^ 
dinecarboxamide 

(2,S,4i:2)-4-(cyanomethylene)-^-(2-ftuylmethyl)-l-[(2-oxo-6-pentyl-2/f-pyran-3-yl)carb 
2-pyrrolidinecarboxamide 
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(25,4£Z)-1 -([1 ,1 '-biphenyl]-4-ylcarbonyl)-^K2-furylmethyl)-4-(methoxyimino)-2-pyrroli- 
dinecarboxamide 

(2S,4EZ)- 1 -acetyl-TV-cyclopropyl-4- {[(3,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarbox- 
amide 

5 (25,4£Z)-//-(2-furylmethyl)-4-(methoxyimino)-l -[(2-oxo-6-pentyl-2#-pyran-3-y])car-bonyl]- 
2-pyrrolidinecarboxamide 

(2S,4£Z)-A^-benzyl- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-Ar-methyl-2-pyrroli- 
dinecarboxamide 

(2 1 S',4£2^-l-(diphenylacetyl)^-(ethoxyimino)-A r -(2-thienylmethyl)-2-pyn-olidineca^^ 

10 (25,4£Z)-A^-(2J,3-benzothiadiazol-4-yl)-4-(cyanomethylene)-l-(diphenylacetyl)-2-pyrToli- 
dinecarboxamide 

(3£Z,5iS)-5-(li/-benzimidazol-2-yl)-l-(diphenylacetyl)-3-pyrrolidiiione Omethyloxime 

(25)-2-[ 1 -([1,1 '-biphenyl]-4-ylcarbonyI)-4-methylene-2-pyrrolidinyl]- li/-benzimidazole 

(2S,4EZ)-1 -([1 ,1 , -biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-A'-(2-methoxyethyl)-2- 
15 pyrrolidinecarboxamide 

(3£Z,55)-5-( l//-benzimidazol-2-yl)- 1 -(diphenylacetyl)-3-pyrrolidinone O-allyloxime 

(2S,4EZ)-\ -([1 ,1 '-biphenyl]-4-ylcarbonyl)-Ar-[2-(diethylamino)ethyl]-4-(methoxyimino)-2- 
pyrrolidinecarboxamide 

(25,4£Z)-l-(diphenylacetyl)-4-{[(4-methoxybenzyl)oxy]imino}-iV-(2-thienylmethyl)-2- 
20 pyrrolidinecarboxamide 

(25,4£Z)-l-([lJ^biphenyl]-4-ylcarbonyl)-^-(3,4-dimethoxybenzyl)-4-(methoxyirnino>^ 
pyrrolidinecarboxamide 
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{2S,4EZ}- 1 -acetoacetyl-4-(methoxyimino)-JV-(l -naphthylmethyl)-2-pyrrolidinecarboxamide 

(2£,4£Z)-iV-allyl-4-{[(3Adichlorobenzyl)oxy]im^^ 
box-amide 

(25'^£:Z)-4-{[(3,4-dicWorobenzyl)oxy]imino}-A^-pentyl-A^-(6-quinolinyl)-l,2-pyiTolidine- 
dicarboxamide 

(25,4£'Z)-4-(cUoromethylene)-l-(diphenylacetyl)-A^-[(2^iS)-2-hydroxy-2-phenethyl]-2-pyrrol 
dinecarboxamide 

(25)- 1 -([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-A^-[(2/? 1 S)-2-hydroxy-2-phenethyl]-4-methylene-2- 
pyrrolidine-carboxamide 

(2S,4£Z)-l-([lJM3iphenyl]-4-ylcarbonyl)-4-(^ 

dinecarboxamide 

(2S,4£2)-4-benzylidene-N-[2-(diemylannno)etoyl]^^ 
amide 

(25' 3 4£'2)-l-acetoacetyl-4-(memoxyiimno)-A r -(2-tmenylmemyl>2-pyrroli(imecarboxa^ 

(25,4£:20-l-acetyl-4-{[(3,4-dichloroberizyl)oxy]imbo}-A^[(2i?^-2-hydroxy-2-phenethyl]-2- 
pyrro-lidmecarboxamide 

(2S,AEZ)-A- {[(3,4-dicMorobenzyl)oxy]imino} -AT 1 -(3,5-dichlorophenyl)-A^ 2 -(6-qiiinoliriyl)-l,2 
pyrrolidinedicarboxamide 

(25',4£ , Z)-4-(methoxyimino)-7/-( 1 -naphthylmethyl)- 1 -(phenoxyacetyl)-2-pyrrolidinecarbox- 
amide 

(25,4£Z)-4-(cWoromethylene)-A/'-(3,4-dimemoxyberizyl)-l-[(2-oxo-6-pentyl-2/f-pyran-3- 
yl)carbonyl]-2-pyrrolidinecarboxamide 
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(2S,4£2^-l-(diphenylacetyl)-4-(methoxyirdno)-7V-(2-thienylmethyl)-2-pyiTolidin 
amide 

(25,4£Z)-A^-benzyl-l-(diphenylacetyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S£EZ)-\-([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-4- {[(3 ,4-dichlorobenzyl)oxy]imino} -N-[2- 
5 (diethylamino)ethyl]-2-pyrrolidinecarboxamide 

(2S,4.EZ)-4- { [(3 ,4-dichlorobenzyl)oxy]imino} - 1 -[4-(dimethylamino)butanoyl]-7V-(6-quino- 
linyl)-2-pyrrolidinecarboxamide 

(25 5 4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-7^-(5-ethyl-l,3,4-thiadiazol-2-yl)-4-(methoxy- 
imino)-2-pyrrolidinecarboxamide 

1 0 (2S,4J?Z)-7V-benzyl- 1 -([ 1 , 1 '-biphenyl]^-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidine- 
carboxamide 

(2S,4EZ)-N-benzy\- 1 -(diphenylacetyl)^-(ethoxyimino)-2-pyrroUdmecarboxamide 

(25,4£Z)-7V 2 -cyclopropyl-4-{[(3,4-dichlorobenzyl)oxy]imino}-7V 1 -(3-methoxyphenyl)-l,2- 
pyrrolidinedicarboxamide 

1 5 (2S,4EZ)- l-(diphenylacetyl)-i^-[(2AS)-2-hydroxy-2-phenethyl]-4- {[(4-methoxybenzyl)- 
oxyjimino} -2-pyrrolidinecarboxamide 

(25)-//-(2-furyImethyl)-4-methylene-l-[(2-oxo-6-pentyl-2/T-pyran-3-yl)caibo^^^ 
pyrrolidine-carboxamide 

(2S,4£Z)-W-(2 ,1 ,3 -benzothi adiazol-4-yl)- 1 -(diphenylacetyl)-4-(methoxyimino)-2-pyrrolidine- 
20 carboxamide 

(25,4£2)-A^-beiizyl-l-(diphenylacetyl)^-{[(4-methoxybenzyl)oxy]imino}-2-pyrrolidme- 
carboxamide 
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(2S,4EZ)- 1 -benzoyl-4- { [(3,4-dichlorobenzyl)oxy]imino} -A^-(6-quino]iny])-2-pyrrolidinecar- 
boxamide 

{2S,AEZ)- 1 -acetoacetyl-./V-cyclopropyl-4- { [(3 ,4-dichlorobenzyl)oxy]imino} -2- 
pyrrolidinecarboxamide 

(2£,4£Z)-4-{[(3,4-dich]orobenzyl)oxy]mimo^ 
1 ,2-pyrrolidinedicarboxamide 

(2iS,4£Z)-4-[(benzyloxy)imino]-//-( 1 -naphthyknethyl)- 1 -(phenoxyacetyl)-2-pyrrolidinecar- 
boxamide 

(25)-l-([ 1 ,1 '-biphenyl]-4-ylcarbonyl)4-methylene-^-(6-quinolinyl)-2-pyrrolidinecarbox- 
amide 

(2S,4£Z)-Af-cyclopropyl-4-{[(3,4-dichlorober^^ 
dinecarboxamide 

(25,4i:2^-l-(4-cyanobeirzoyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-N-(6-quinolinyl)-2- 
pyrrolidinecarboxamide 

(2S,4£Z)-N-cyclopropyl-4-{[(3,4-dichloroben^^ 
dinecarboxamide 

(2S,4EZ)-N-(1 ,3-benzodioxol-5-ylmethyl)-l -([1,1 '-biphenyl]-4-ylcarbonyl)-4-(methoxy- 
imino)-2-pyrrolidinecarboxamide 

(3£Z 5 5iS)-5-[(4-acetyl-l-piperazinyl)carbonyl]-l-acryloyl-3-pyrrolidinoneO-(3,4-dichloro- 
benzyl)oxime 

(25)-l-([l,r-biphenyl]-4-ylcarbonyl)-^-(2-furylmethyl)-4-rnethylene-2-py^^ 
amide 
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(25,4£'Z)-4-(cyanomethy]ene)-^-(3 5 4-dimethoxybenzyl)-l-[(2-oxo-6-pentyl-2^f-pyran-3- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(2^ ) 4Z'2)-A^[(2^-2-hydroxy-2-phenylethyl]-4Kmethoxyimino)- 1 -[(2*-methyl[ 1 , 1 '-biphenyl]- 
4-yl)carbonyl]-2 -pyrrolidinecarboxamide 

(25,4i:Z)-l-([l,l , -biphenyl]-3-y]carbony])-^-[(2i?5)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-l-(4-benzoylbenzoyl)-iV-[(2i?^-2-hydroxy-2-phenylethyl]-4<methoxyimino)-2- 
pyrrolidinecarboxaniide 

(2S,4£Z)-iV-[(2/^-2-hydroxy-2-phenylethylH 
pyrrolidinecarboxamide 

(2S,4£2}-Aq(2^-2-hydroxy-2-phenylethyl]-4-(m^ 
pyrrolidinecarboxamide 

(25 , ,4^-A^-[(2^-2-hy<iroxy-2-phenylethyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]- 
4-yl)carbonyl]-2 -pyrrolidinecarboxamide 

(25,4£2)-iV-[(2i?)-2-hydroxy-2-phenylemyl]-4-(methoxyimino)-l-[(2 , -methyl[l,l , -biphenyl]- 
4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£2)-N-(2-hydroxyemyl)-4-(memoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]- 
2-pyrrolidinecarboxamide 

(2S,4£Z)-JV-(2-hydroxyemyl)-4-(metooxyirr^^ 
yl)carbonyl]-2-pyirolidinecarboxamide 

(25,4£Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)-^-[(l 1 S,25,3/?,4i?)-3- 
(hydroxymemyl)bicyclo[2.2.1]hept-2-yl]-4-(methoxymimo)-2-pyrrolidinecarboxam 
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(2S,4EZ)- '-biphenyl]-4-ylcarbonyl)-A^-(rm«5-4-hydroxycyclohexyl)-4-(methoxyimino)- 
2-pyrrolidinecarboxamide 

(25,4i:2)-lK[l 5 r-biphenyl]-4-ylcarbonyl)-Af-[(li?,2^)-2-(hydroxyniethyl)cyclohexylJ-4- 
(methoxyirnino)-2-pyrTolidinecarboxamide 

5 (2S,4EZ)-l -([1,1 '-biphenyl]-4-ylcarbonyl)-^-[(2 J R 1 S)-2-hydroxy-3-pbenoxypropy]]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4rZ)-7/-[(27LS)-2-hydroxy-3-phenoxypropyl]-4-(methoxyimirio)-l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)-l-([lJ'-biphenyl]-4-ylsulfonyl)-^-[(2AS)-2-hydroxy-3-phenoxypropyl]-4- 
1 0 (methoxyimino)-2 -pyrrolidinecarboxamide 

(2S,4£Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-^-[(2iLS)-2-bydroxy-2-(4-hy droxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxaniide 

(25,4i:Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)-^-[(2^5)-2-hydroxy-2-(4-hydroxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

15 (25,4£'Z)-l-([l,r-bipheiiyl]-4-ylcarbonyl)-iV-[(l-hydroxycyc]ohexyl)niethyl]-4- 
(melhoxyirnino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-N-[(l-hy<iroxycyclohexyl)memy]]-4-(m^ 
pyrrolidinecarboxamide 

(2S,4EZ)-\ -([1,1 '-biphenyl]-4-ylsulfonyl)-^-[( 1 -hydroxycyclohexy])methyl]-4- 
20 (methoxyimmo)-2-pynv)lidmecarboxarnide 

(25,4£Z)-l-([l,l'-biphenyl]-4-ykarbonyl)-^-[(2-R5)-2-(3,4-dihydroxyphenyl)-2- 
hydroxyethyl]-4-(methoxyimino)-2 -pyrrolidinecarboxamide 
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(2S,4£Z)-W-[(2^-2-hydroxy-2-phenyle^ 
pyrrolidinecarboxamide 

(25,4£Z)-A^-[(2 1 S)-2-hydroxy-2-phenyle%l]-4-(methoxyimino)-l-[4-(3-pyridinyl)benzoy^ 
pyrrolidinecarboxamide 

5 (25,4£Z)-A^-[(2,S)-2-hydroxy-2-phenylethyl]-4-(methoxyirruno)-l-[4K2-pyri 
pyrrolidinecarboxamide 

(2S,AEZ)-\ -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-AT-[(2i?5)-2,3-dihydroxypropyl]-4-(methoxyimino)- 
2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l,l'-biphenyl]^-ylsulfonyl)-7^-[(2iJ5)-23-dmydroxypropyl3^-(methoxyimino)- 
10 2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l ) l , -biphenyl]-4-ylcarbonyl)-iV-[(2 J R ) S)-2-hydroxy-3-(4- 
memoxyphenoxy)propyl]^-(methoxyimino)-2-pyrrob^inecarboxamide 

(25,4i:2)-^-[(2/? 1 S)-2-hyd^oxy-3<4-memoxyphenoxy)propyl]-4-(methoxyimmo)-l-[4-(3- 
pyridmyl)berizoyl]-2-pyiTolidinecarboxamide 

1 5 (2S,4EZ)-\ -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-Ar-[(2^5)-2-hydroxy-3-(4-methoxyphenoxy)- 
propyl]^-(memoxyirnmo)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-7^-[(2i?^-2-hydroxypropyl]-4-(methoxyimino)-2- 
pyrrolidinecarboxamide 

{2S,AEZ)- 1 -([ 1 , 1 '-biphenyl]^-ylsulfonyl)-7^-[(2i^-2-hydroxypropyl]^-(methoxyimino)-2- 
20 pyrrolidinecarboxamide 

(25,4£Z)-l^[l,l , -biphenyl]^-ylsulfonyl)-^-[(2^-2-hydroxy-2-(2-naphthyl)ethyl]-4- 
(methoxyimino)-2 -pyrrolidinecarboxamide 
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(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-y]carbonyl)-A ? -[(2^.S)-2-hydroxy-2-(4-nitrophenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25 5 4£Z)-A^-[(2J?5)-2-hydroxy-2K4-nitrophenyl)ethyl]-4-(methoxyiinino)-l-[4-(4- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

5 (26' 5 4£'Z)-^-[(2i?5)-2-hydroxy-2K4-nitrophenyl)ethyl]-4-(methoxyimino)- 1 -[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4i:Z)-^-[(2J?5)-2-hy(iroxy-2-(4-iiitrophenyl)ethyl]-4<methoxyimino)- 1 -[4-(2- 
pyridinyl)ben2oyl]-2-pyrrolidinecarboxamide 

{2SAEZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-^^(2iU)-2-hydroxy-2-(4-nitrophenyl)ethyl]-4- 
1 0 (methoxyimino)-2-pyrrolidinecarboxamide 

(2£,4£Z)-AM(2^-3-[4-(acetylamino)phenoxy]^^ 

ylcarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25',4i:2)-^-{(2i?^-3-[4-(acetylamino)phenoxy]-2-hydroxypropyl}^-(methoxyimino)-l-[4- 
(4-pyridinyl)beiozoyl]-2-pyrrolidinecarboxamide 

1 5 (2S,4EZ)-N- {(2 J RiS)-3-[4-(acetylamiiio)phenoxy]-2-hydroxypropyl} -4-(methoxyimino)- 1 -[4- 
(3-pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25',4£'2)-^{(2i?iS)-3-[4<acetylammo)phenoxy3-2-hydroxypropyl}-l-([l,l'-biphenyl]-4- 
ylsulfonyl)-4-(methoxyimino)-2-pyrrolidinecarboxaniide 

(25,4£2)-l-([l»l'-biphenyl]-4-ylcarbonyl)-7^-[(2i?)-2-hydroxy-2-phenylethyl]-4- 
20 (methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£2)-A^-[(2i?)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4-(4-pyridinyl)be^ 
pyrrolidinecarboxamide 
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(25,4£Z)-A^-[(2i?)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4<3-pyridinyl)benzoyl]-^ 
pyrrolidinecarboxamide 

(2£4£Z)-A4(2#)-2-hydroxy-2-phenylemyl]-4-(mem^ 
pyrrolidinecarboxamide 

5 (25,4£:Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)- J /V-[(2J?)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pynolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-jV-(3 -hydroxypropyl)-4-(memoxyiinino)-2- 
pyrrolidinecarboxarnide 

(2S,4£Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-7V-(3 -hydroxypropyl)-4-(memoxyirruno)-2- 
10 pyrrolidinecarboxamide 

(3EZ,5S)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-5-[(4-hydroxy-4-phenyl- 1 -piperidinyl)carbonyl]-3- 
pyrrolidinone O-methyloxime 

(3£Z,5iS)-5-[(4-hydroxy^-phenyl-l-piperidmyl)carbonyl]-l-[4-(4-p>aidinyl)benzoyl]-3- 
pyrrolidinone O-methyloxime 

15 (3£Z,5i^5-[(4-hy(lroxy^-phenyl-l-piperidinyl)carbonyl]-l-[4-(3-pyridinyl)benzoyl]-3- 
pyrrolidinone O-methyloxime 

(3EZ,5S)-l-([l ,r-biphenyl]-4-ylsulfonyl)-5-[(4-hydroxy-4-phenyl-l-piperidinyl)carbonyl]-3- 
pyrrolidinone O-methyloxime 

(2S,4EZ)-\ -([1 ,1 '-biphenyl]-4-ylcarbonyl)-^-[(15,25)-2-hydroxycyclohexyl]-4- 
20 (memoxyimino)-2-pyrrolidLnecarboxamide 

(2 < S,4£Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)-iV-[(l5 5 2 < S)-2-hydroxycyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 
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(25,4£Z)-7V-benzyl-l -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-N-(2-hydroxyethyl)-4-(methoxyimiiio)-2- 
pyrrolidinecarboxamide 

(2S,4£Z)-N-ber^yl-N-(2-hyfroxyethyl)-4-(m^ 
pyrroli dinecarboxarnide 

5 (S^Z^^-lKtl^'-biphenyll^-ylcarbonyO-S-lfCS^-S-hydroxypiperidmyllcarbonyll-S- 
pyrrolidinone O-methyloxime 

(3EZ,5S)-5- {[(37?.y)-3-hydroxypiperidinyl]carbonyl }- 1 -[4-(4-pyridinyl)benzoyl]-3- 
pyrrolidinone O-methyloxime 

(3 EZ,5S)-5- { [(3J?S)-3-hydroxypiperidirjyl]carbonyl } - 1 -[4-(3 -pyridinyl)benzoyl]-3- 
10 pyrrolidinone O-methyloxime 

(3£Z 5 5 1 S)-l-([14'-biphenyl]-4-ylsulfonyl)-5-{[(3^5>3-hydroxypiperidinyl]carbonyl-}-3 

pyrrolidinone 0-methyloxime 

(2SAEZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-N-[(l S,2S)-2 -hydroxy- 1 -(hydroxymethyl)-2- 
phenylemyl]-4-(memoxyirrmio)-2-pyrrohdinecarboxarnide 

15 (25 , ,4£:2)-7V-[(15,25)-2-hydroxy-l-(hydroxymethyl)-2-phenylemyl]-4-(memoxyimino)-l-[4-(4- 
pyridmyl)benzoyl]-2-pyrrohdmecarboxamide 

(25,4i:Z)-Ar-[(15,2 1 S)-2-hydroxy-l-(hydroxymethyl)-2-phenylemyl]-4-(memoxyimino>l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

{2S,4EZ)-\ -([ 1,1 '-biphenyl]-4-ylsulfonyl)-W-[(l S,2S)-2-hydroxy-l -(hydroxymethyl)-2- 
20 phenylemyl]-4-(methoxymTino)-2-pyrrolidinecarboxamide 

(25,4£Z)-N-(2-arulmoethyl)-l-([l,r-biphenyl]-4-ylcarbonyl)-4-(methoxyiirim 
pyrrolidinecarboxamide 
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(25,4£'Z)-A^-(2-anilinoethyl)-4-(methoxyimino)-l-[4-(4-pyridinyl)benzoyl]-2- 
pyrrolidinecarboxamide 

(2£4£Z)-AH2-anilinoethyl)-4-(methoxym^ 
pyrrolidinecarboxamide 

5 (25,4£Z)-A r -(2-anilinoethyl)-4-(methoxyimino)-l -[4-(2-pyridiriyl)benzoyl]-2- 
pyrrolidinecarboxamide 

(2S,4£Z)-Ar-(2-anilinoethyl)- 1 -([ 1 , 1 '-biphenyl] -4-ylsulfonyl)-4-(methoxyirnino)-2- 
pyrrolidinecarboxamide 

(3£'Z J 55)-l-([l,l'-biphenyl]-4-ylcarbonyl)-5-[(4-hydroxy-l-piperidinyl)carbonyl]-3- 
10 pyrrolidinone Omethyloxime 

(3£'Z,55)-lK[l,l , -biphenyl]^-ylsulfonyl)-5-[(4-hydroxy-l-piperidinyl)carbonyl]-3- 
pyrrolidinone O-methyloxime 

(2S,4£Z)-AT-[(l£2^3S,4/0-3-(ar^ 

biphenyl]^-ylsulfonyl)-4-(methoxyimino)-2-pyn-oIidinecarboxaiiiide 

15 (25,4i:Z)-A^(3-aminoO-oxopropyl)-l-([l,l , -biphenyl]-4-ylcarbonyl)^(methoxyimino)-2- 
pyrrolidinecarboxamide 

(25,4 J £:Z)-iV-[(15,2 1 S,3i?,4/?)-3-(aminocarbonyl)bicyclo[2.2. 1 ]hept-5-en-2-yl]-l -([1,1 
biphenyl]-4-ylsulfonyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZy 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-A^-(4-hydroxybu1yl)-4-(methoxyiinino)-2- 
20 pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 , -biphenyl]-4-ylsulfonyl)-7^-(4-hydroxybutyl>4-(methoxyimino)-2- 
pyrrolidinecarboxamide 
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(2S,4£Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-N-[( li? r 2/?)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-N-[(l ^2S,3^4^-3-(hyclroxymethyl)bicyclo- 
[2.2.1]hept-2-yl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25,4£Z)-l-([l,l'-biphenyl]-4-ylsulfonyl)-7^-[(li?,25)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£ and 42^-7^-[(2i?5)-2-hyciroxy-2-phenylethyl]-4-(methoxyiniino)-l -[(2'-methyl[ 1,1'- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£ and 4Z)-7/-[(2iS)-2-hydroxy-2-pheny]ethyl]-4-(methoxyimino)-l -[(2'-methyl[ 1,1'- 
10 biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£ and 42>N-[(2^)-2-hydroxy-2-pheny]ethyl]-4-^^ 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l,l , -biphenyl]-4-ylcarbonyl)-JV-[(li?,25)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrobdinecarboxamide 

1 5 (2S,4EZ)-\ -([ 1 ,1 , -biphenyl]-4-ylcarbonyl)-//-[2-hydroxy-l -(hydroxymethyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2£4£Z)-A4(l£2/U£4/?)-3-(aminocarbo^ 

biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-[( l£,2£3^,4/0-3-(aminocarbonyl)bicyclo[2.2. 1 ]hept-5-en-2-yl]-l -([ 1,1'- 
20 biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxaniide 

(25,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-A^-[(25)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyiTobdinecarboxamide 
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(2i?5)-3K{[(25 J 4£2)-l-([lJ'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]- 
carbonyl} amino)-2-hydroxypropanoic acid 

(25,4i:Z)-^-[(l^,2^-2-(aminocarbonyl)cyclohexyl]-l-([l,l , -biphenyl]-4-ylcarbonyl)-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25 J 4^2)-l-([l,l , -biphenyl]-4-ylcarbonyl)-iV'-[(]^ 1 S)-2-hydroxy-l-methylethyl]-4- 
(methoxyimino)-2 -pyrrolidinecarbox amide 

(2S,4EZ)-l -([ 1 .r-biphenylj^-ylcarbonyO-A^-tCl^^^-hydroxy-l -(hydroxymethyl)-2-(4- 
mtrophenyl)ethyl]-4-(methoxyimjjio)-2-pyrroli(iinecarboxaniide 

4-( { [(2S,4£Z)- 1 -([ 1 » 1 '-biphenyl]-4-ylcarbonyl)^-(methoxyimmo)pyrrolidinyl]carbonyl} - 
10 amino)butanoic acid 

(25 J 4£Z)-7V-[(25)-2-hydroxy-2-pbenylethyl]-l-[(2 , -methoxy[l,l , -biphenyl]-4-y])carbonyl]-4- 
(methoxyimino)-2-pyiTolidinecarboxamide 

(25,4£2)-^-[(2^S)-2-hydroxy-2-(2-naphthyl)ethyl]-l -[(2'-methoxy[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

15 (2S,4EZ)-N-[(lRS)-2-hy6ioxy- 1 -methylethyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl] - 
4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-[( 1 S^^-hydroxy- 1 -(hydroxymethyl)-2-(4-nitrophenyl)ethyl]-4- 
(methoxyimino)-l -[(2'-methyl[l , 1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25 ) 4i:2)-iV-[(15,25)-2-hydroxy-l-(hydroxymethyl)-2-(4-nitrophenyl)ethyl]-4- 
20 (methoxyimino)- 1 -[(2'-methoxy[ 1 , 1 , -biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(3£Z,55)-5-[(4-hydroxy-l-piperidmyl)carbonyl]-l-[(2'-methyl[l,r-biphenyl]-4-yl)carbonyl]- 
3-pyrrolidinone O-methyloxime 



BNSDCXID: <WO 0!74769A1_I_> 



WO 01/74769 



PCT/EP01/0J170 



-28- 

(2 i S , ,4 J E'Z)-A^-[(16',25,3/?,4^)-3-(aminocaibonyl)bicyclo[2.2.1]hept-5-en-2-yl]-4- 
(methoxyimino)- 1 -[(2'-methyl[ 1 ,1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4f;Z)-A r -[(27?5)-2-hydTOxy-2-phenylethyl]-l -[(2'-methoxy[ 1 ,1 '-biphenyl]-4-yl)carbonyl]-4- 
(methox yimino)-2 -pyrrolidinecarbox ami de 

(2^,4£:2)-A^4(27?50-2-hydroxypropyl]-4-(methoxyuTiino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-A^[(2i?5)-23-dihydroxypropyl]-4-(methoxyimino)-l-[(2'-methyl[l,l'-biphenyl]-4- 
yl)carbonyl]-2-pynolidinecarboxamide 

(25,4£'Z)-7V-(3-hydroxypropyl)-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25',4£Z)-iV^(2-aniino-2-oxoethyl)-l-([l,r-biphenyl]^-ylcarbonyl)-4-(methoxyi^m — 

pyrrolidinecarbox amide 

(2£,4£Z)-AH2-ammo-2-oxoethylM-(methoxyim^ 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)- 1 -([ U '-biphenyl]-4-ylcarbonyl)-JV-[(2/?5)-2-hydroxy-2-(3-hydroxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-JV-[( 1 S^^^^^^-SKhydroxymethyl)- 
bicyclo[2.2J]hept-2-yI]^-(methoxyimino)-2-pyrrolidiriecarboxamide 

(2<S',4£:2)-^-[(l^,25,3^,4 < S)-3-(hydroxymethyl)bicyc]o[2.2 . 1 ]hept-2-y]]- 1 -[(2'-methoxy[ 1,1'- 
biphenyl]-4-yl)carbonyl]-4-(methoxyimmo)-2-pyn-olidinecarboxamide 

(26 , ,4£ , Z)-A r K»'a"5-4-hydroxycyclohexyl)-l-[(2'-methoxy[l 5 l , -biphenyl]-4-yl)carbonyl]-4- 
(memoxyimino)-2-pyrrolidiiiecarboxamide 
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(2S£EZ)-N-[( l/?,2/?)-2-(hydroxymethyl)cyclohexyl]- 1 -[(2'-methoxy[ 1 ,1 '-biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-A^-[(2/?5)-2-hydroxy-3-phenoxypropy]]-4-(methoxyimiiio)- 1 -[(2'-raethyl[ 1,1'- 
biphenyl]-4-yl)carbonyl]-2-pyirolidmecarboxamide 

5 (25,4£Z)-N-[(2/^^-2-hy(l^oxy-2-(4-hyd^oxyphenyl)ethyl]-4-(methoxyimino)-l-[(2 , - 
methyl[ 1 ,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2^4£Z)-A^[(2i^5)-2-hydroxy-2-(4-hy(koxyphenyl)ethyl]-4-(methoxyimino)-l-[(2•- 
methoxy[l ,1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)-A4(2^-2-hydxoxy-2-(4-hydroxy-3^ 
1 0 biphenyl]-4-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25',4£2r)-A^[(2/? 1 S)-2-hydroxy-2-(4-hydroxy-3-methoxyphenyl)ethyl]- 1 -[(2'-methoxy[ 1,1'- 
biphenyl]-4-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-^-[(2i?5)-2K3,4-dihydroxyphenyl)-2-hydroxyethyl]-l-[(2 , -methoxy[l,l , -biphenyl]- 
4-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

1 5 (2R,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-iV-[(2i?5)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2^,4£Z)-A^-[(2^5)-2-hydroxy-2-phenylethyl]-4-(methoxyiinino)-l -[(2'-methyl[ 1 , 1 '-biphenyl]- 
4-yl)carbonyI]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-[(2'-cyano[14 , -biphenyl]-4-yl)carbonyl]-iV-[(2iLS)-2-hydroxy-2-phenylethyl]-4- 
20 (methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -[(3 ',4'-dichloro[l ,1 '-biphenyl]-4-yl)carbonyl]-iV-[(2^S)-2-hydroxy-2- 
phenylethyl]^-(inethoxyimino)-2-pyiTolidinecarboxamide 
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(2S,4EZ)- 1 - [(2\6 '-dimethyl[l , 1 '-biphenyl]-4-yl)carbonyl]-M[(2/25}-2-hydroxy-2- 
phenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S/l£Z)- 1- [(2 \3 -dimethyl [l,r-biphenyl]-4-y^ 
4-(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25,4£Z)-7^-[(2^5)-2-hydroxy-2<3-hy(iroxyphenyl)ethyl]-4-(methoxyimiiio)- 1 -[(2'- 
methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-7/-[(2/?5}-2-hydroxy-2^3-hydroxyphenyl)ethyl]-4-(methoxyinu 
cyano[l,r-biphenyl]-4-y])carbonyl]-2-pyrrolidiiiecarboxamide 

(25,4£Z)-A^[(2J?^-2-hydroxy-2K3-hydroxyphenyl)ethyl]-4-(methoxyimino)-l-[(3',4'- 
10 dichloro[l,r-biphenyl]-4-yl)carbonyl]-2-pyiTolidinecarboxamide 

(25 J 4£Z)-Ar-[(2i?,S)-2-hydroxy-2K3-hydroxyphenyl)ethyl]-4-(methoxyimino)--U[(2: j 6^ 

dimethyl[ 1 , 1 '-biphenyl3-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)-A4(2&S)-2-hydroxy-2-(3-hydroxyph^^ 
dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

15 (25,4£Z)-l-[(3 , ,4'-dichloro[l,l , -biphenyl]-4-yl)carbonyl]-iV-[(ZR5)-2-hydroxy-2-(4- 
hydroxyphenyl)ethyl]-4-(methoxyinaino)-2-pyTroUdinecarboxainide 

(2S,4EZ)-\ -[(2',6'-dimethyl[ 1 , 1 , -biphenyl]-4-yl)carbonyl]-iV-[(2i? J S)-2-hydroxy-2-(4- 
hydroxyphenyl)ethyl]-4-(methoxyimino)-2-pyrrolidiDecarboxamide 

(25,4£Z)-l-[(2',3-dimethyl[l ,1 , -biphenyl]-4-yl)carbonyl]-iV-[(2ii 1 S , )-2-hydroxy-2-(4- 
20 hydroxyphenyl)ethyl]-4-(methoxyimino)-2-pyrrolidiiiecarboxamide 

(25,4£Z)4-[(2^6'-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-iV-[(2i2 1 S)-2-hydroxy-3-(4- 
methoxyphenoxy)propyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 
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(25,4i:2)-l-[(2\3-dimethyl[l,l , -biphenyl]-4-yl)carbonyl]-Ar-[(2^5)-2-hydroxy-3-(4- 
methoxyphenoxy)propyI]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£2)-//-(2-amino-2-oxoethyl)-l -[(2',6-dimethyltl, 1 '-bipbenyl]-4-yl)carbonyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

5 (2.S',4£'2)-A r -(2-amino-2-oxoethyl)-l -[(2',3-dimethyl[l ,1 '-biphenyl]-4-yl)carbonyl]-4- 
(methoxyiniino)-2-pyrrolidinecarboxarnide 

(25,4£Z)-^K3-amino-3-oxopropyl)-l-[(2 , s 6'-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-4- 
(methoxyitnino)-2-pyrrolidinecarboxamide 

(25,4£'Z)-A r -(3-amino-3-oxopropyl)- 1 -[(2* 5 3 -dimethyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-4- 
1 0 (methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -[(2',6 , -dimethyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-JV-[2-hydroxy- 1 - 
(hydroxymethyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-l-[(2\3-dimelhyl[l,r-biphenyl]-4-yl)carbonyl]-A^[2-hydroxy-l-(hydroxy- 
methyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

1 5 (2SAEZ)- 1 -[(2'-cyano[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-Ar-[(li? 5 2/?)-2-(hydroxymethyl)- 
cyclohexyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(3£Z 5 55)-5-(3,4-dihydro-2(lif)-isoquinolinylcarbonyl)-l-[(2 , ,3-dimethyl[l,r-biphenyl]-4- 
yl)carbonyl]-3-pyrrolidinone O-methyloxime 

(25,4£2)-^-[(l^)-2-hydroxy-l -phenylethyl]-4-(methoxyimino)-l -[(2'-methyl[ 1 , 1 '-biphenyl]- 
20 4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-[(2',6 , -dimethyl[l,r-biphenyl]-4-yl)carbonyl]-Ar-[2-(4-hydroxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidii>ecarboxamide 
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(2S,4£Z)-l-[(2^3-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-A^-[2-(4-hydroxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2£4£Z)-l-[(2^6'-dimethyl[U'-biphenyl]^ 
(methoxyimino)-2-pyrrolidinecarboxamide 

5 (2S,4£2)-l-[(2 , ,3-dimethyl[l,l , -biphenyl]-4-yl)carbonyl]-iV-[2-(3-hydroxyphenyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2^4£Z)-l-[(2^3-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-//-[(li?,2^-2-hydroxy-l,2- 
diphenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2i?5)-2-[( {(2S,4£Z)-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]- 
10 pyrrolidinyl}carbonyl)amino]-3-phenylpropanoic acid 

(2S,4£Z)-Aq(1^2^-2-(arrnnocarbonyl)cycto^^ — 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,AEZ)-N-[{\ J?,2S)-2-(arninocarbonyl)cyclohexyl j- 1 -[(2',3-dimethyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

15 4'- { [(2S,4EZ)-2- { [4-(2-hydroxyethyl)- 1 -piperazinyljcarbonyl} -4-(methoxyimino)- 
pyrrolidiny^carbonyljtl^'-biphenyll^-carbonitrile 

(3£Z 5 55)-l-[(3 , ,4 , -dichloro[l,l'-biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l- 
piperazinyl]carbonyl} -3 -pyrrolidinone O-methyloxime 

(3£Z,55)-l-[(2 , ,6 , -dimethyl[l,r-biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l- 
20 piperazinyl]carbonyl} -3 -pyrrolidinone O-methyloxime 

(3£Z,55)-l-[(2\3-dirnethyl[l s l , -biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l- 
piperazinyl]carbonyl} -3 -pyrrolidinone C-methyloxime 
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(3£'Z,5 1 S0-l-[(2 , -methyl[lJ'-biphenyl]-4-yl)carbonyl]-5K{4-[4-(trifluoromethyl)phenyl^ 
piperazinyl}carbonyl)-3-pyrrolidinone O-methyloxime 

(3£Z,55)-1 -[(2'-methy][ 1 ,1 '-biphenyl]-4-yl)carbonyl]-5-( {4-[3-(trifluoromethyl)phenyl]-l - 
piperazinyl} carbonyl)-3-pyrrolidinone O-methyloxime 

5 (2 1 S,4£Z)-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-2-pyrTolidine- 
carboxamide 

(2^,4i:Z)-4-(methoxyiniino)-7\^methyl-l-[(2'-methyl[l,r-biphenyl]-4-yl)carbonyl]-2- 
pyrrolidinecarboxamide 

(25,4£Z)-4-(methoxyimino)-7/^-dimemyl-l-[(2'-methyl[l,l , -biphenyl]-4-yl)carbonyl]-2- 
10 pyrrolidinecarboxamide 

(25',4£Z)-A^-[(3/?)-3-hydroxy-3-phenylpropyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 -biphenyl]- 
4-yl)carbonyl]-2 -pyrrolidinecarboxamide 

(25,4£Z)-7/-[(35)-3-hydroxy-3-phenylpropyl]-4-(methoxyirnino)-l -[(2'-methyl[ 1 , 1 '-biphenyl]- 
4-yl)carbonyl]-2-pyrrolidinecarboxamide 

1 5 (2S,4£Z> 1 -([ 1 ,1 , -biphenyl]-4-ylcarbonyl)-7/-[(3/?)-3-hydroxy-3-phenylpropyl]-4- 
(methoxyimirio)-2 -pyrrolidinecarboxamide 

(25,4.E'Z)-l-([l,r-biphenyl]-4-ylcarbonyl)-A'-[(35)-3-hydroxy-3-phenylpropyl]-4- 
(methoxyimino)-2 -pyrrolidinecarboxamide 

(25,4£Z)-^-[(25)-2-hydroxy-2-phenylemyl]-4-(methoxyimmo>l-{[2'-(trifluoro-methyl)[lJ 
20 biphenyl]-4-yl]carbonyl} -2 -pyrrolidinecarboxamide 

(25 , ,4£2)-A^-[(2S)-2-hyo^oxy-2-phenylemyl]-4-(memoxyimino)-l-{[2'-chloro[l ,l*-biphenyl]-4- 
yljcarbonyl} -2 -pyrrolidinecarboxamide 
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(25,4£2^-A^-(2-hydroxyphenyl)-4-(methoxyimino)-l-[(2'-methyl[l,r-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(2.S',4£'Z)-iV-[2-(hydroxymethyl)phenyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4j?2)-^4(25)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)- 1 - [(2-methyl[ 1 , 1 '-biphenyl] -4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4i:and42)-l-([l,l'-biphenyl]-4-ylcarbonyl)-iV-[(2.S)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxaniide 

(25 , ,4£Z)-4<methoxyimino)-l-[(2 , -methyl[l 5 l , -biphenyl]-4-yl)carbonyl]-AT-(2-phenylethyl) 
pyrrolidinecarboxamide 

(25)-l-(diphenylacetyl)-A'-(l-naphthybnethyl)-4-oxo-2-pyrrolidinecarboxamide 

(25)-//l-(3,5-dichlorophenyl)-A'2-(3,4-dimethoxybenzyl)-4-oxo-l,2-pyrTolidine- ._ — 
dicarboxamide 

(25)-4-oxo-l -(phenoxyacetyl)-^/-[2-(l//-pyrrol-l -yl)phenyl]-2-pyrrolidinecarboxamide 

Thereby, the most preferred compounds are those which are selected from the group 
consisting of: 

(4£2)-lK[lJ'-biphenyl]-4-ylcarbonyl)-iV-[2-(diemylamino)ethyl]-4-{[(4-methoxybenzyl)- 
oxy]imino} -2 -pyrrolidinecarboxamide 

(4£Z)-A^ 2 -(2-hydroxyethyl)-4-(methoxymiino)-^ 1 -pentyl- 1 ,2-pyrrolidinedicarboxamide 

(4£^-benzyKdene-l-([l,lM>ipheny^ 
lidinecarboxamide 



WO 01/74769 



PCT/EP01/03170 



-35- 

(4£2)-4-[(a]lyloxy)imino]-l-(4-cyanoben2oyl)-A ? -[2-(l//-pyrTol-l-yl)phenyl]-2-p)rroli- 
dinecarbox amide 

(4£2^-4-{[(3,4-<fohlorobenzyl)oxy]imino}-AK2- 
yl)carbonyl]-2-pyrro]idinecarboxamide 

5 (4£Z)-4-(methoxymimo)-// 1 -(3-memoxypheny^ 
carboxamide 

(4£2)-2-{[4-(13-benzodioxol-5-ybniethyl)-l-pipera2inyl]carbonyl}-4-(methoxyimiiio)-A^- 
pentyl- 1 -pyrrolidinecarboxamide 

(2iS',4£Z)-7V-(2-hydroxyethyl)-4-(methoxyimmo)-l-nonanoyl-2-pyrrolidinecarboxamide 

10 

A further aspect of the present invention is related to the use of the pyrrolidine derivatives 
according to formula I for the preparation of pharmaceutical compositions for the treatment of 
diseases including Alzheimer's disease, Parkinson's disease, diseases associated with 
polyglutamine tracts including Huntington's disease, spinocerebellar ataxias and 
15 dentatorubral-pallidoluysian atrophy; amyotrophic lateral sclerosis, Crohn's disease, retinitis 
pigmentosa and multiple sclerosis, epilepsy), ischemia (stroke, myocardial infarction and 
reperfusion injury), infertility (like premature menopause, ovarian failure or follicular atresia), 
cardiovascular disorders (arteriosclerosis, heart failure and heart transplantation), renal 
hypoxia, hepatitis and AIDS. 

20 According to a preferred embodiment, the above cited diseases or disease states are treated by 
the modulation of the Bax function, or the modulation (e.g. the inhibition) of the activation or 
expression of Bax, respectively, via the use of compounds of formula I, whereby the term Bax 
function notably comprises the actually active form of Bax as an oligomer (see B. Antonsson 
et al. in BiochemJ., Vol. 345, 2000, pages 271-278). Through the modulation of the Bax 

25 function, a convenient method of treatment of disorders mediated by Bax is expected, 
including in particular neuronal disorders and/or disorders of the immune system. Said 
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modulation could notably involve the inhibition of the activity (activation) and/or of the 
expression of Bax. Also, said modulation of the Bax function or activity could actually 
comprise the inhibition or disruption for instance of the Bid interaction with Bax, which has 
been shown to play a role within the context of the Bax activation leading to cytochrome c 
release (see J.C. Martinou et al. in The Journal of Cell Biology, Vol. 144, No. 5, March 8, 
1999, pages 891-901). As a result of the inhibition of the Bax activation by Bid upon using the 
compounds according to formula I, the cytochrome c release could be inhibited or essentially 
blocked, thus providing a convenient means to modulate the above described apoptosis 
pathways. As a result, by said modulation of the apoptosis pathways a whole variety of 
disorders associated with abnormal apoptosis is expected to be treated. 

It is reported herein that the compounds of formula I are suitable to be used as a medicament, 
i.e. they are suitable for use in treating diseases, like disorders of the autoimmune system and 
neuronal system of mammals, notably of human beings. More specifically, the com pounds 
according to formula I, alone or in the form of a pharmaceutical composition, are useful for 
15 the modulation, in particular for the inhibition, of the Bax function and/or the Bax activation— 
More specifically, the compounds according to formula I, alone or in the form of a 
pharmaceutical composition, are useful for the treatment or prevention of disorders associated 
with abnormal expression or activation of Bax. The compounds according to formula I could 
be employed alone or in combination with further pharmaceutical agents. The compounds of 
20 formula I are suitable to be used as a medicament alone or in the form of a pharmaceutical 

composition together with suitable carriers, diluents or excipients. The compounds of formula 
I are suitable to be used for the preparation of orally administrated pharmaceutical 
compositions. 

Thus, according to the present invention, compounds pursuant to formula I are particularly 
25 useful for the treatment or prevention of immuno- and/or neuronal-related diseases or 

pathological states in which preferably the modulation, in particular the inhibition, of the Bax 
function and/or the Bax activation plays a crucial role, such as neurodegenerative diseases 
(e.g. Alzheimer's disease, Parkinson's disease, diseases associated with polyglutamine tracts 
including Huntington's disease, spinocerebellar ataxias and dentatorubral-pallidoluysian 
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atrophy; amyotrophic lateral sclerosis, Crohn's disease, retinitis pigmentosa and multiple 
sclerosis, epilepsy), ischemia (stroke, myocardial infarction and reperfusion injury), infertility 
(like premature menopause, ovarian failure or follicular atresia), cardio-vascular disorders 
(arteriosclerosis, heart failure and heart transplantation), renal hypoxia, hepatitis and AIDS. 

5 Still a further aspect of the present invention is related to the actually novel pyrrolidine 

compounds of formula I. Some very few compounds have actually been disclosed prior to the 
filing of the present application, without any medical use though. Said known compounds of 
formula I are those, wherein 

X is (=CH 2 ), A is -(C=0)-0-, R 1 is a t-butyl group and B is -(C=0)-NMe 2 (Tetrahedron 53(2), 
10 539, 1997); -(CO)-NHMe (WO 95/4771 8); -(C=0)-NH-CH(Me)-(C=0)-NH-CH(Me> 

COOH (WO 95/47718); or -(C=0)-NH-CH(COOCH 2 -Ph)-CH 2 -COOPh (Tetrahedron 48(31), 
6529, 1992). 

X is (=CHR 6 ) with R 6 being cyclohexylmethyl, A is -(C=0)-0-, R 1 is a t-butyl group and is - 
(C=0)-NH-t-butyl (Biorg.Chem.Lett. 3(8), 1485, 1993). 

15 X is C1-C20 alkylidene, A is -(C=0)-O-, R 1 is a t-butyl and B is 



Hal 
CHMe 




OH 



wherein R is C1-C12 alkyl and Hal is CI, Br, J. Said compounds are disclosed in DE-1, 932,823 
as intermediates. 

X is C1-C20 alkylidene, A-R 1 is a protective group and B is 
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with R being H or Q-C12 alkyl (GB- 1,1 18,306) 



Also excluded are the following compounds 




C S H^ O 

which is disclosed in WO 00/08015 as being an FSH agonist. 

O. 

N— Bu-t 
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which is disclosed in Bioorg. Med. Chem. (1996), 4(8), pp.1 365-77 as being useful for the 
treatment of infections. 




wherein:Pin is -NH-CH[C6H3(OMe)2]C6H40CHCO-Gly-NH(CH 2 )6NH-MA/DMA- 
polyethylene pin {Tetrahedron Letters, Vol. 36 (1995) No.28, pp.508 1-5084). No biological 
5 activity is disclosed for said molecule. 




The above two compounds are disclosed in J. Med. Chem, 29 (1986) pp.959-971 for their 
ability to reverse electroconvulsive shock-induced amnesia in rodents. 
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H 



, .. N-C— "-OEt 
N 1! H H 2 



O 



o 

I 

CH. 

I 2 
Ph 



Int. J. Pept. Protein Res. (1982), 20(5), pp.438-42. ). No biological activity is disclosed for 
said molecule. 

Hence, the novel compounds are those of the formula I, wherein the above mentioned known 
compounds are excluded. 

5 Still a further obj ect of the present invention is a process for preparing the pyrrolidine 
derivatives according to formula I. 

The pyrrolidine derivatives exemplified in this invention can be prepared from readily 
available starting materials using the following general methods and procedures. It will be 
appreciated that where typical or preferred experimental conditions (i.e. reaction tempera- 

10 tures, time, moles of reagents, solvents, etc.) are given, other experimental conditions can also 
be used unless otherwise stated. Optimum reaction conditions may vary with the parti-cular 
reactants or solvents used, but such conditions can be determined by one skilled in the art by 
routine optimisation procedures. Generally, the pyrrolidine derivatives according to the 
general formula I could be obtained by several processes, using both solution-phase and solid- 

15 phase chemistry protocols. Depending on the nature of A, B, and X, certain processes will, in 
some instances, be preferred over others, and it is assumed that the choice of the most suitable 
process will be obvious to the practitioner skilled in the art. 

According to one process, pyrrolidine derivatives according to the general formula I, whereby 
the substituent B is C(0)-NR 8 R 9 , with R 8 and R 9 being defined as above, are prepared from 
20 the corresponding suitably TV-protected 4-substituted pyrrolidine derivatives II, whereby the 
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substituent X is as above defined, by solution-phase chemistry protocols such as described in 
the Examples and shown in Scheme 1, below. The suitably iV-protected 4-substituted 
pyrrolidine derivatives II are first reacted with primary or secondary amines III, whereby the 
substituents R 8 and R 9 are as above defined, using conditions and methods well known to 
5 those skilled in the art to prepare an amide from an amine and a carboxylic acid or a 

carboxylic acid derivative, using standard peptide coupling agents, such as e.g. DIC, EDC, 
TBTU, DECP, or others, to yield compounds of formula IV. Removal of the TV-protecting 
group using the appropriate deprotection agents produces deriva-tives of formula V. These can 
be treated with acylating agents of general formula VI, whereby the substituent R 1 is as above 
10 defined, while LG could be any appropriate leaving group. Preferred acylating agents VI are 
acid chlorides (Via), used in conjunction with a tertiary amine base, or carboxylic acids (VIb), 
used in conjunction with a peptide coupling agent, e.g. from the above mentioned group, to 
yield the products of general formula I, with B being defined as C(0)N 8 R 9 (la). 



Scheme 1 




in iv 



X Base x 

R2 I R5 or R2 I R5 

R3VVr4 ♦ ..,A. R . : ^ Ra^N^RA 

O R9 a9ent O R9 

Via (e.g.,A=C(0);LG=CI) 
15 V vib (e.g„A=C(0);LG=OH) la 

Other derivatives of formula I are prepared using known modifications to the Scheme 1 
reaction sequence. Compounds of formula I wherein A is different from the carbonyl 
functionality are prepared by replacing formula VI compounds with compounds containing the 
appropriate functional groups, e.g. sulfonyl chlorides, isocyanates, isothiocyanates, 
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chloroformates, substituted alkyl halides, or others to yield sulfonamide, urea, thiourea, 
carbamate, substituted alkyl derivatives, or others, respectively. 

Compounds of formula E, whereby the substituent X is CR 6 R 7 , and R 6 and R 7 are as above 
defined, can be prepared from compounds of general formula VII by Wittig-type reactions 
with anions of phosphoranes such as Villa and/or of phosphonates such as Vmb, followed by 
saponification of the ester function using standard synthetic techniques, as hereinafter 
described in the Examples and shown in Scheme 2. 



10 



15 



Scheme 2 



o 



R2 n R4 



R6^R7 



PG N_ V OMe RB^RT 

V p =o 

VII CL 



Villa Base 

or 




OMo 



IX 




Vlllb 



Compounds of general formula VII can be prepared from commercially available, suitably N- 
protected 4-hydroxyproline X, by a reaction sequence consisting of oxidation and 
esterification, using standard synthetic techniques as hereinafter described in the Examples 
and shown in Scheme 3. 



Scheme 3 



R2 T R4 Oxidation Esterification JJiAcIJ 

— - "K-™ pK- 

pg' V 0 " re » 



o 

R4 
R5 



OMe 



O 



O 
XI 



o 

VII 



Compounds of formula H, wherein the substituent X is NOR 6 or NNR^ 7 , and R 6 and R 7 are 
as above defined, can be prepared from compounds of general formula XI by reaction with 
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substituted hydroxyl amines XHa and/or substituted hydrazines and/or hydrazides Xllb using 
standard synthetic techniques as hereinafter described in the Examples and shown in Scheme 
4. 

Scheme 4 




o o 

Xlla (X = N-OR6) 

XI Xllb (X = N-N-R6R7) " 



Compounds of formula XHa are commercially available or prepared by standard synthetic 
techniques as hereinafter described in the Examples. Compounds of formula II with X = S are 
accessible from the corresponding suitably protected ketopyrrolidine intermediates VII 
through standard functional group interconversion methods well known to the person- skilled — 
10 in the art, such as, e.g., by treatment with Lawesson's reagent or others (Pedersen, B. S. et al.; 
Bull. Soc. Chim. Belg. 1978, 87, 223), followed by saponification. 

According to another process, pyrrolidine derivatives according to the general formula I, 
whereby the substituent B is a heterocyclic residue Bl as above defined, and the substituents 
are as above defined, are prepared from the corresponding suitably A^-protected 4-substituted 

15 pyrrolidine derivatives II, whereby the substituent X is as above defined, by solution-phase 
chemistry protocols such as described in the Examples and shown in Scheme 5, below. The 
starting suitably ./V-protected 4-substituted pyrrolidine derivatives II are first reacted with 
ortho-substituted primary anilines of general formula XIII, whereby the substituents Q, Z, E, 
Y, and R u are as above defined, using standard peptide coupling agents, such as DIC, EDC, 

20 TBTU, DECP, or others, followed by exposure to dilute weak acid, such as acetic acid, in a 
suitable organic solvent, such as DCM, to promote cyclisation yielding compounds of formula 
XTV. Removal of the TV-protecting group using the appropriate deprotection agents produces 
cyclic derivatives of formula XV. These can be treated with acylating agents of general 
formula VI, whereby the substituent R 1 is as above defined, while LG could be any 
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appropriate leaving group. Preferred acylating agents VI are acid chlorides (Via), used in 
conjunction with a tertiary amine base, or carboxylic acids (VIb), used in conjunction with a 
peptide coupling agent, e.g. from the abovementioned group, to yield the products of general 
formula I, with B being defined as Bl (lb). 



Scheme 5 



X 



R2 11 R4 



a1) Peptide R3"^\ T~^R5 
coupling / N_ \ N-Deprotection 
)o- 2 agent PG >^Q *~ 
- n' 0).- 2 

, N "\ OH ' ^ 2)H+ W 
PG )r OH E R11 Zv\Y 

O E R11 

XIV 

II XIII * 



10 




X 

Base R2 jl R4 



lg'%1 or R3-\ rm 



Peptide R1 / \ Q 
coupling " // .> 



agent 



Via (e.g.,A=C(0);LG=CI) 
XV Vlb (e.g.,A=C(0);LG=OH) , b 




N (>)o-2 



fc R11 



Other derivatives of formula I are prepared using known modifications to the Scheme 5 
reaction sequence. Compounds of formula I wherein A is different from the carbonyl 
functionality are prepared by replacing formula VI with compounds containing the appropriate 
functional groups, e.g. sulfonyl chlorides, isocyanates, isothiocyanates, chloroformates, 
substituted alkyl halides, or others to yield sulfonamide, urea, thiourea, carbamate, substituted 
alkyl derivatives, or others, respectively. 
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According to another general process, summarized in Scheme 6, pyrrolidine derivatives 
according to the general formula I, whereby the substituents A, B, X, and R 1 are as above 
defined, are prepared from compounds of formula XVI, using the synthetic techniques as 
outlined in Schemes 2 and 4. As further shown in Scheme 6, compounds of fonnula XVI are 
5 accessible either from XI, following, e.g., the synthetic methodologies introduced in Schemes 
1 and 5, or from Ic through hydrolysis of the methyloxime moiety, e.g. under mild hydrolysis 
conditions as described hereinafter in the Examples. This present synthetic strategy is most 
preferred when X is NOH or NNR 6 !*. 7 , whereby the substituents R 6 and R 7 are as above 
defined. 

10 Scheme 6 



R2 

R3- 



>6$ 

pc y° H 

o 

XI 



and/or 



(e.g., see 
Schemes 1, 5) 



R3-\_r-R5 
R1-A B 



(e.g., see 
Schemes 2, 4) 



R2 
R3 



A 

2 Jl 



R1-A B 



R4~ 
R5 



R1-A B 



(e.g., mild 
hydrolysis) 



XVI 



Ic 



According to yet another process, pyrrolidine derivatives according to the general formula I, 
whereby the substituents A, B, X, and R 1 are as above defined, are prepared from the 
corresponding suitably ^-protected 4-substituted pyrrolidine derivatives II, whereby the 
15 substituent X is above defined, by a solid-phase protocol such as described in the examples 
and shown in Scheme 7, below. The W-Boc-protected 4-substituted pyrrolidine derivative II is 
reacted e.g. with Kaiser oxime resin using standard carbodiimide-mediated coupling con- 
ditions well known to the practitioner skilled in the art, followed by Boc-deprotection with 
dilute TFA in DCM, or with BF 3 «OEt 2 in dilute HOAc in DCM, to give compound XIX. The 
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latter compound can be treated with acylating agents of general formula VI, whereby the 
substituent R ! is as above defined, while LG could be any .appropriate leaving group. Preferred 
- acylating agents VI are acid chlorides (Via), used in conjunction with a tertiary amine base, or 
carboxylic acids (Vlb), used in conjunction with a peptide coupling agent, e.g. DIC or EDC, to 
5 yield products of general formula XX. 

Compounds of formula I wherein A is different from the carbonyl functionality are pre-pared 
by replacing formula VI with compounds containing the appropriate functional groups, e.g. 
sulfonyl chlorides, isocyanates, isothiocyanates, chloroformates, substituted alkyl halides, or 
others to yield sulfonamide, urea, thiourea, carbamate, substituted alkyl derivatives, or others 
10 respectively. 

In order to obtain the final compounds of general formula I, the linkage to the resin is cleaved 
by prolonged treatment with amines of general formulae IE or Xm and low percentages of a ^ 
weak acid, such as HOAc. The cycles within the below Scheme 7 illustrate the resign beads to 
which the corresponding compounds are linked during the solid phase synthesis. Other 
15 derivatives of formula I are prepared using known modifications to, or variations of, the 
Scheme 7 reaction sequence. Further to the above mentioned Kaiser oxime resin, other 
suitable reagents, notably resins, known to a person skilled in the art, could be employed for 
the solid-phase synthesis of compounds of general formula I. 
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Scheme 7 




Via (e.g.,A=C<0);LG=CI) XX 
Vlb (e.g.,A=C(0);LG=OH) 




The reaction sequences outlined in the above Schemes provides enantiomerically pure com- 
pounds of formula I, if enantiomerically pure starting materials are used. (R) as well as (S) 
enantiomers can be obtained depending upon whether (R) or (S) forms of commercially 
available compounds of formulas II, ID, VI, and/or X were used as the starting materials. 

However, the reaction sequences outlined in the above Schemes usually provides mixtures of 
(E) and (2) isomers with respect to the substituents on the exocyclic double bond of the 
pyrrolidine ring. In all cases studied, these (£)/(Z)-isomers could be separated by standard 
chromatography techniques well known to the person skilled in the art, such as by reversed 
phase high-pressure liquid chromatography (HPLC) or silica gel flash chromatography (FC). 
The assignment of the absolute configuration of the exocyclic double bond was performed 
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using NMR-techniques well described in the literature as will be known to the practitioner 
skilled in the art (for configurationnal assignments of e.g. oxime functionalities, see e.g. E. 
Breitmaier, W. Voelter Carbon-13 NMR Spectroscopy, 3rd Ed, VCH, 1987, p. 240). 

According to a further general process, compounds of formula I can be converted to alter- 
5 native compounds of formula I, employing suitable interconversion techniques such as 
hereinafter described in the Examples. 

If the above set out general synthetic methods are not applicable for obtaining compounds 
according to formula 1 and/or necessary intermediates for the synthesis of compounds of 
formula I, suitable methods of preparation known by a person skilled on the art should be 

10 used. In general, the synthesis pathways for any individual compound of formula I will depend 
on the specific substitutents of each molecule and upon the ready availability of intermediates 
necessary; again such factors being appreciated by those of ordinary skill in the art. For all the 
protection, de-protection methods, see Philip J. Kocienski, in "Protecting Groups", Georg 
Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and Peter G. M. Wuts in 

15 "Protective Groups in Organic Synthesis", Wiley-Interscience, 1991. 

Compounds of this invention can be isolated in association with solvent molecules by crys- 
tallization from evaporation of an appropriate solvent. The pharmaceutical^ acceptable acid 
addition salts of the compounds of formula I, which contain a basic center, may be prepared in 
a conventional manner. For example, a solution of the free base may be treated with a suitable 
20 acid, either neat or in a suitable solution, and the resulting salt isolated either by filtration or 
by evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable base 
addition salts may be obtained in an analogous manner by treating a solution of compound of 
formula I with a suitable base. Both types of salt may be formed or interconverted using ion- 
exchange resin techniques. 

25 If the above set out general synthetic methods are not applicable for the obtention of com- 
pounds of formula I, suitable methods of preparation known by a person skilled in the art 
should be used. 
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A final aspect of the present invention is related to the formulations containing the active 
compounds according to formula I. When employed as pharmaceuticals, the pyrrolidine 
derivatives of the present invention are typically administered in the form of a pharmaceutical 
composition. Hence, pharmaceutical compositions comprising a compound of formula I and a 
pharmaceutical^ acceptable carrier, diluent or excipient therefore are also within the scope of 
the present invention. A person skilled in the art is aware of a whole variety of such carrier, 
diluent or excipient compounds suitable to formulate a pharma-ceutical composition. Also, the 
present invention provides compounds for use as a medi-cament. In particular, the invention 
provides the compounds of formula I for use as Bax antagonist, for the treatment of disorders 
of mammals, notably of human beings associated with inappropriate cell death, including 
neurodegenerative disorders, diseases associated with polyglutamine tracts, epilepsy, 
ischemia, infertility, cardiovascular disorders, renal hypoxia, hepatitis and AIDS, either alone 
or in combination with other medicaments, notably in combination with further Bax inhibitors. 



The compounds of the invention, together with a conventionally employed adjuvant, carrier, 

diluent or excipient may be placed into the form of pharmaceutical compositions and unit. 

dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled with 
the same, all for oral use, or in the form of sterile injectable solutions for parenteral 
administration (including subcutaneous use). Such pharmaceutical compositions and unit 
dosage forms thereof may comprise ingredients in conventional proportions, with or without 
additional active compounds or principles, and such unit dosage forms may contain any 
suitable effective amount of the active ingredient commensurate with the intended daily 
dosage range to be employed. 

When employed as pharmaceuticals, the pyrrolidine derivatives of this invention are typically 
administered in the form of a pharmaceutical composition. Such compositions can be prepared 
in a manner well known in the pharmaceutical art and comprise at least one active compound. 
Generally, the compounds of this invention are administered in a pharmaceutically effective 
amount. The amount of the compound actually administered will typically be determined by a 
physician, in the light of the relevant circumstances, including the condition to be treated, the 
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chosen route of administration, the actual compound administered, the age, weight, and 
response of the individual patient, the severity of the patient's symptoms, and the like. 

The pharmaceutical compositions of these inventions can be administered by a variety of 
routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and 
; intranasal. Depending on the intended route of delivery, the compounds are preferably 

formulated as either injectable or oral compositions. The compositions for oral administration 
can take the form of bulk liquid solutions or suspensions, or bulk powders. More commonly, 
however, the compositions are presented in unit dosage forms to facilitate accurate dosing. 
The term "unit dosage forms" refers to physically discrete units suitable as unitary dosages for 
D human subjects and other mammals, each unit containing a predetermined quantity of active 
material calculated to produce the desired therapeutic effect, in association with a suitable 
pharmaceutical excipient. Typical unit dosage forms include prefilled, premeasured ampoules 

or syringes of the liquid compositions or pills, tablets, capsules or the like in the case of solid 

compositions. In such compositions, the pyrrolidine compound is usually a minor component 
5 (from about 0.1 to about 50% by weight or preferably from about 1 to about 40% by weight) 

with the remainder being various vehicles or carriers and processing aids helpful for forming 

the desired dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous 
vehicle with buffers, suspending and dispensing agents, colorants, llavors and the like. Solid 

20 forms may include, for example, any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening 
agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate, 

25 or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or other injectable carriers known in the art. As above mentioned, the 
pyrrolidine compounds of formula I in such compositions is/are typically a minor component, 
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frequently ranging between 0.05 to 1 0% by weight with the remainder being the injectable 
carrier and the like. 

The above described components for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like are set 
5 out in Part 8 of Remington's Pharmaceutical Sciences, 17 th Edition, 1985, Marck Publishing 
Company, Easton, Pennsylvania, which is incorporated herein be reference. 

The compounds of this invention can also be administered in sustained release forms or from 
sustained release drug delivery systems. A description of representative sustained release 
materials can also be found in the incorporated materials in Remington 's Pharma-ceutical 
10 Sciences. 

In the following the present invention shall be illustrated by means of some examples which 

are not construed to be viewed as limiting the scope of the invention. The-HELC,-NMR-and 

MS data provided in the examples described below were obtained as followed. The following 
abbreviations are hereinafter used in the accompanying examples: min (minute), hr (hour)7g 

15 (gram), mmol (millimole), m.p. (melting point), eq (equivalents), mL (milliliter), uL 

(microliters), mL (milliliters), ACN (Acetonitrile), CDC1 3 (deuterated chloroform), cHex 
(Cyclohexanes), DCM (Dichloromethane), DECP (Diethylcyanophosphonate), DIC 
(Diisopropyl carbodiimide), DMAP (4- Dimethylarninopyridine) DMF (Dimethylformamide), 
DMSO (Dimethylsulfoxide), DMSO-dtf (deuterated dimethylsulfoxide), EDC (l-(3-Dimethyl- 

20 ammo-propyl)-3-emylcarbodiimide), EtOAc (Ethyl acetate), Et 2 0 (Diethyl ether), HOBt ( 1 - 
Hydroxybenzotriazole), K2CO3 (potassium carbonate), NaH (Sodium hydride), NaHC0 3 
(Sodium bicarbonate), nBuLi (n Butyllithium), TBTU (0-Benzotriazolyl-N,N,N',N'- 
tetramethyluronium-tetrafluoroborate), TEA (Triethyl amine), TFA (Trifluoro-acetic acid), 
THF (Tetrahydrofuran), MgS0 4 (Magnesium sulfate), PetEther (Petroleum ether), rt (room 

25 temperature). 

Examples 

Intermediate 1: (25V 1 -(rerf-butoxvcarbonvlV4-oxo-2-pvrrol idinecarboxvlic acid 
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Commercial (2 1 S,4J?)-l-(rerl-butoxycarbonyl)-4-hydroxy-2-pyrrolidinecarboxylic acid (30g, 
0.13mol) was dissolved in acetone (1500ml). A mechanical stirrer was placed in the flask and 
the solution stirred vigorously. A freshly made solution of 8N chromic acid was prepared by 
dissolving chromium trioxide (66.7g, 0.667mol) in water (40ml), adding concentrated 
5 sulphuric acid (53 .3ml) and adding enough water to bring the solution volume to 1 1 5ml. The 
8N chromic acid solution (1 15ml) was then added dropwise over a period of 30 minutes with 
continued vigorous stirring, the reaction's exotherm being maintained at the optimal 
temperature of 25°C by the use of an ice bath . After the complete addition of the chromic 
acid, the reac-tion mixture was stirred for a further 15 minutes - mamtaining the optimal 
10 temperature of 25°C. The reaction mixture was then quenched by the addition of methanol 
(20ml). Exotherm controlled by the use of an ice bath and, if necessary, direct addition of a 
small amount of crushed ice to the reaction mixture itself. The reaction mixture was filtered 
through a Celite pad and then concentrated in vacuo. The resulting acidic solution was then 
extracted with ethyl acetate (3x300ml) and the combined organic layers washed with brine 
15 (2x1 00ml). Organics then dried with magnesium sulfate and concentrated in vacuo. Crude 
product recrystallised from ethyl acetate to give the white crystalline product, {2S)-\-(tert- 
butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid (22.55g, 76%). The antipodal 
intermediate, (2^)-l.(ierr-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid, was made 
according to the same protocol, starting from commercial (2J?,45)-l-(^-butoxycarbonyl)-4- 
20 hydroxy-2-pyrrolidinecarboxylic acid. 

1H NMR (360MHz, CDC13); 1.4 (m, 9H), 2.5-3.0 (m, 2H), 3.7-3.9 (m, 2H), 4.75 (dd, 1H) 
Ttitwrnediate 2: 1-rert-hutvl 2-methvl (2^-4-oxo-l,2-pvrrolidine dicarboxvlate 

A solution of (2S)-l-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid (lg, 4.3mmol) 
in a 1 :1 mixture of methanol and toluene (60ml) was made. Trimethylsilyl diazomethane 
25 (6.5ml of a 2M solution in hexanes, 1 3mmol) was then added dropwise to the stirred solution 
at room temperature under nitrogen. After completion of the evolution of nitrogen gas, the 
resulting yellow solution was evaporated in vacuo, and the residue filtered through a pad of 
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silica gel, eluting with ethyl acetate. Removal of solvent from the filtrate gave a yellow oil 
(1.05g, near quantitative yield). 

'H NMR (400 MHz, CDCI3); 1.4 (m, 9H), 2.5 (m, 1H), 2.8-2.9 (m, 1H) 3.7 (s, 3H), 3.9 (m, 
2H), 4.6-4.8 (m, 1H). 

5 intermediate 3: 1 -/erf-butyl 2-methvl f2^. 4 EZ^-4-(chloromethvlene)-l 1 2-pyrrolidine- 
dicarboxvlate 

Chloromethyltriphenylphosphonium iodide (270mg, 0.62mmol) was added to a solution of 
potassium rerr-butoxide (67mg, 0.59mmol) in anhydrous diethyl ether (5ml) under nitrogen 
and the resulting bright yellow mixture stirred for 30 minutes at ambient temperature. The 
10 reaction was then cooled to 0°C and a solution of 1 -ierr-butyl 2-methyl (25)-4-oxo- 1 ,2- 
pyrrolidinedicarboxylate (lOOmg, 0.41mmol in 2ml anhydrous diethyl ether) was added 
dropwise. The reaction was then warmed to room temperatureand stirred for 30 minutes 



before adding saturated aqueous ammonium chloride solution (0.5ml). The organic layer was 

removed in vacuo, and the aqueous washed with diethyl ether (3 x 5ml). The combined _ 

15 organic layers were dried with brine and magnesium sulfate before filtering and removal of 
solvent. The desired product was isolated by silica gel chromatography, eluting with 15% 
ethyl acetate in hexanes to give 105mg (93% yield) as a off-white wax. 

'H NMR (400 MHz, CDCI3); 1.4 (9H, m), 2.6-2.75 (m, 1H), 2.8-3.0 (m, 1H), 3.65 (s, 3H), 4.1 
(m, 2H), 4.4-4.5 (m, lH)5.9-6.0 (m, 1H). 

20 Intermediate 4: 1-fert-butvl 2-methvl (2^- 4 -methvlene-1.2-pyrrolidinedicarboxylate 

Methyltriphenylphosphonium bromide (22g, 61.6mmol) was added to a solution of potas-sium 
terf-butoxide (6.5g, 57.6mmol) in anhydrous diethyl ether (450ml) at 0°C under nitrogen and 
the resulting bright yellow mixture stirred for 30 minutes. A solution of 1-f erf-butyl 2-methyl 
(25)-4-oxo-l,2-pyrrolidinedicarboxylate (lOg, 41.1mmol in 150ml anhydrous diethyl ether) 
25 was added slowly to the reaction mixture, which was then warmed at 35°C for 3h. Saturated 
aqueous ammonium chloride solution (0.5ml) was then added. The organic layer was 
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removed, and the aqueous washed with diethyl ether (3 x 5ml). The combined organic layers 
were dried with brine and magnesium sulfate before filtering and removal of solvent. Silica 
gel chromatography, eluting with 15% ethyl acetate in hexanes gave the desired pro-duct 6.9g 
(70% yield) as a off-white wax. 

'H NMR (400 MHz, CDC1 3 ); .1.4 (9H, m), 2.5 (m, 1H), 2.8 (m, 1H), 3.65 (s, 3H), 4.0 (m, 2H), 
4.3-4.5 (m, 1H), 4.9 (m, 2H). 

intermediate 5: 1-rert-butvl 2-TT.ethvl (2 1 S.4£Z ) -4- ( c yanom ethYlene)-l 1 2-pyrrolidine- 
dicarboxvlate 

Diethyl cyanomethyl phosphonate (0.86 ml, 4.4mmol) was dissolved in dry THF (50 ml) and 
the solution cooled to 0°C. Sodium hydride (205mg of a 60% suspension in parrafm oil, 
5.1mmol) was then added cautiously and the reaction stirred for 30 min. The reaction mixture 
was then cooled to -78"C and a solution of 1-terf-butyl 2-methyl (2S)-4-oxo-l,2- 
pyrrolidinedicarboxylate (1 .0g, 4.1mmol) in dry THF (5ml) was added dropwise. The reaction 
was then allowed to reach room temperature. Saturated aqueous ammonium chloride solution 
(15ml) was then added, followed by ethyl acetate (100ml). (The organic layer was removed, 
and the aqueous washed with ethyl acetate (3 x 5ml). The combined organic layers were dried 
with brine and magnesium sulfate before filtering and removal of solvent. Silica gel 
chromatography, eluting with 35% ethyl acetate in hexanes gave the desired compound 
(860mg, 80%) as an off-white wax. 

'H NMR (360 MHz, CDCh); 1.4 (m, 9H), 2.7-3.0 (m, 1H), 3.1-3.3 (m, 1H), 3.7 (m, 3H), 4.2- 
4.4 (m, 2H), 4.5-4.7 (m, 1H), 5.4 (m, 1H). 

Intermediate 6j WgrNbutyj 2-me.thvl r2S.4£ZM -henzvlidene-l 7-pyrrolidinedicarboxylate 

Potassium terf-butoxide (6.1g, 54mmol) was added portionwise to a solution of benzyl- 
triphenylphosphonium chloride (22.45g, 58mmol) in anhydrous dichloromethane (400ml) and 
the reaction stirred at ambient temperature for lh. The solution was then cooled to 0*C and a 
solution of 1-rert-butyl 2-methyl (2S)-4-oxo-l,2-pyrrolidinedicarboxylate (9.36g, 38.5mmol) 
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in dry dichloromethane (30ml) was added dropwise. After stirring for a further lh at 0°C the 
reaction was stirred for a further 3h at ambient temperature. Saturated aqueous ammonium 
chloride solution (30ml) was then added. The organic layer was removed, and the aqueous 
washed with dichloromethane (3 x 20ml). The combined organic layers were dried with brine 
5 and magnesium sulfate before filtering and removal of solvent. Silica gel chromato-graphy, 
eluting with 30% ether in hexanes gave the desired product 8.65g (71% yield) as a pale yellow 
wax. 

! H NMR (400 MHz, CDC1 3 );1.5 (m, 9H), 2.8-3.0 (m, 1H), 3.2 (m, 1H), 3.7 (m, 3H), 4.2-4.4 
(m, 2H), 4.5-4.6 (m, 1H), 6.3-6.4 (m, 1H), 7.1-7.5 (m, 5H). 

10 Intermediate 7: ( 2SAEZV\ -(terr-butoxvcarbonvlV4-fmethoxv iminoV2-Pvrrolidinecarboxylic 
acid 

A solution was made containing (25)-l-(/e^butoxycarbonyl)^oxo-2-pyrrolidmecarb5xylic^ 

acid (5.0g, 21mmol) and O-methylhydroxylamine hydrochloride (2.7g, 32.8mmol) in 
chloroform (100ml) containing triethyl-amine (5.5g, 55mmol). The reaction mixture was then 
1 5 stirred at ambient temperature over-night, prior to removal of solvent. The resultant crude 
reaction mixture was dissolved in ethyl acetate (1 50ml) and washed rapidly with IN HC1 
(40ml). The acidic layer was then extracted with ethyl acetate (3 x 20ml) and the combined 
organic layers washed with brine before drying over magnesiom sulfate, filtering and removal 
of solvent in vacuo. The desired product (5.3g, 94%) was isolated as a pale yellow oil. 

20 'H NMR (400 MHz, CDCI3); 1.45 (m, 9H), 2.8-3.2 (m, 2H), 3.9 (s, 3H), 4.2 (m, 2H), 4.5-4.7 
(m, 1H). 

Intermediate 8: (2SAEZ)-\ -(tert-hutoxvcarbonvl^-f ethoxv iminoV2-pvrrolidinecarboxylic 
acid 

A solution was made containing (25)-l-(/err-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic 
25 acid (5.0g, 22mmol) and (9-emymydroxylamine hydrochloride (6.4g, 65.5mmol) in a 1 :1 
mixture of pyridine and ethanol (100ml). The reaction was heated to reflux for 2.5h before 
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cooling and removal of solvent. The residue was dissolved in ethyl acetate and washed rapidly 
with 1.3N HC1 (40ml). The acidic layer was then extracted with ethyl acetate (3 x 20ml) and 
the combined organic layers washed with brine before drying over magnesiom sulfate, 
filtering and removal of solvent in vacuo. The desired product (5.5g, 93%) was isolated as a 
5 pale yellow oil. 

'H NMR (400 MHz, DMSO); 1.3 (t, 3H), 1.55 (m, 9H), 2.9-2.7 (m, 1H), 3.4-3.1 (m, 1H), 4.1- 
4.3 (m, 4H), 4.6 (m, 1H), 12-13.5 (br, 1H). 

Intermediate 9: f25.4£7V4-rfallvloxv^miTio1-l -f/erf-butox ycarbonvl) -2-pYnolidinecarboxvlic 
acid 

10 A solution was made containing (25)-l-(r e /-r-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic 
acid (5.0g, 22mmol) and O-allylhydroxylamine hydrochloride monohydrate (7.2g, 65.5mmol) 
in a 1:1 mixture of pyridine and ethanol (100ml). The reaction was heated to reflux for 2.5h 
before cooling and removal of solvent. The residue was dissolved in ethyl acetate and washed 
rapidly with 1 .3N HC1 (40ml). The acidic layer was then extracted with ethyl acetate (3 x 

1 5 20ml) and the combined organic layers washed with brine before drying over magnesium 
sulfate, filtering and re-moval of solvent in vacuo. The desired product (5.9g, 94%) was 
isolated as a pale yellow oil. 

»H NMR (400 MHz, CDC1 3 ); 1.5 (m, 9H), 2.8-3.2 (m, 2H), 4.2 (m, 2H), 4.5-4.7 (m, 3H), 5.25 
(m, 2H), 5.9 (m, 1H), 1 1 .1 (broad S, 1H). 

20 Intermediate 10: 1-rfaminooxvmiemvl H-Tnethoxvbenzene 

A solution was made of Boc hydroxyzine (2.0g, 1 7.1mmol) in dry THF (60ml). Sodium 
hydride (l.lgof a 60% suspension in paraffin oil, 25.7mmol) was then added and the sus- 
pension stirred. A catalytic amount of KI was then added to the reaction prior to the cautious 
addition of 4-methoxybenzyl chloride (3.2g, 20.4mmol). The reaction was then allowed to stir 
25 overnight before removal of solvent in vacuo. The residue was taken up with diethyl ether 
(100ml) and HC1 gas bubbled in for 20 minutes, causing the start of precipitation of the 



Qwcnnrm- *-wn 0174769A1 I > 



WO 01/74769 



PCT/EP01/03170 



-57- 

product. The flask was stoppered and left to stand overnight. The product was then filtered off 
as a off-white wax (39-52% yield according to varying batches). 

! H NMR (400 MHz, D 2 0);3.8 (s, 3H), 5 (s, 2H), 7.0 (d, 2H), 7.4 (d, 2H). 

Intermediate 11: (25 , .4£ , Z)-l-(fe^-butoxvcarbonvn-4--ff<'4-methoxv benzvl')oxv1imino)-2- 
5 pvrrolidine-carboxvlic acid 

The same method as employed in the preparation of Intermediate 7, but starting from (25)- 1- 
(terr-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid (Intermediate 1) and 1- 
[(aminooxy)methyl]-4-methoxy-benzene (Intermediate 10) gave the title compound as a gum 
in a 85% yield. 

10 'H NMR (400 MHz, DMSO); 1 .5 (m, 9H), 2.7-2.9 (m, 1H) 3.9 (s, 3H), 4.2 (m, 3H), 4.6 (m, 
1H), 5.15 (s, 2H), 7.1 (d, 2H), 7.45 (d, 2H). 

Intermediate 12: 2-aminoethvl acetate. TFA-salt 

A solution was made containing ethanolamine (36.5ml, 0.6mol) in chloroform (1000ml). The 
Boc 2 0 (13.1g, 60mmol) dissolved in chloroform (600ml) was slowly added dropwise at 0°C 

15 over a 6-hours period (the temperature was maintained all over this period). The reaction was 
allowed to reach room temperature and was stirred overnight. The organic layer was washed 
with water (2x500ml), brine and dried over magnesium sulfate before being concentrated in 
vacuo. The desired product (9.5g, >95%) was isolated as a colourless oil and was used without 
further purification. A solution was made containing the Boc-ethanolamine (1.92g, 12mmol) 

20 with potassium carbonate (5g, 36mmol) in DCM (40ml). Acetyl chloride (30ml, 0.42mol) was 
added and the reaction stirred for 6 hours at room temperature. The excess of acetyl chloride 
was removed in vacuo and the crude dissolved in DCM(lOOml). The organic layer was 
washed with water (50ml), brine and dried over magnesium sulfate before being concentrated 
in vacuo. The desired product (1.86g, 77%) was isolated as a colourless oil and was used 

25 without further purification. A solution was made containing the O-acyl, Boc-ethanolamine 
(1.65g, 8.1mmol) in DCM (20ml) and TFA (20ml) was added. After one hour at room 
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temperature, the solvent was removed in vacuo. The crude was concentrated from methanol 
(2-3 times) and fromDCM (2-3 times) to give the expected compound (1.75g, quant.) as an oil 
used without further purification. 

! H NMR (400 MHz, D 2 0); 2.0 (m, 9H), 3.1-3.2 (m, 2H), 4.15-4.25 (m, 2H). 
5 Intermediate 13: 2'-methvlf 1 .V-bipheny Tl-4-carboxvlic acid 

To a mixture of 4-bromobenzoic acid (30g, 0.15mol), 2-methylphenylboronic acid (24g, 0.15 
mol), sodium carbonate (250g) in toluene (500mL) and water (500mL) was added tetrakis- 
triphenylphosphine palladium(O) (9g, 0.0074mol) under nitrogen atmosphere. The reaction 
mixture was refluxed for lOh. After this time, 100ml of 10% NaOH were added to the reaction 

10 mixture, the aqueous layer was separated and washed with toluene (2x200mL). Acidification 
of the aqueous layer with 3N HC1 solution gave a solid product, which was filtered, washed 
with water and dried. The crude product was then crystallised from toluene to yield T- 
methyl[l,l'-biphenyl]-4-carboxylic acid (20g, 62.5%). Conversely, the product could also be 
obtained from l-bromo-2-methylbenzene and 4-carboxybenzeneboronic acid, using analogous 

15 conditions. 

J H NMR (300 MHz, DMSO); 2.2 (s, 3H), 7.2-7.4 (m, 4H), 7.43 (d, J = 9Hz, 2H) , 7.99 (d, J = 
9Hz, 2H), 13 (b, 1H). 

(in red: no CAS-number) 

Similarly, using the appropriate commercial boronic acids and arylbromides, the following, 
20 related intermediates were obtained: 4'-methyl[l,l , -biphenyl]-4-carboxylic acid; 2\3- 

dimethyl[l,r-biphenyl]-4-carboxylic acid; 2',6 , -dimethyl[l,l , -biphenyl]-4-carboxylic acid; 2- 
methyl[l,l'-biphenyl]-4-carboxylic acid; 3-methyl[l,l'-biphenyl]-4-carboxylic acid; 2,2'- 
dimethyltl.l'-biphenyll^-carboxylic acid; 2 , -methoxy[l,l'-biphenyl]-4-carboxylic acid; 3'- 
methoxy[l,l'-biphenyl]-4-carboxylic acid; 4 , -methoxy[l,l'-biphenyl]-4-carboxyUc acid; 2'- 
25 chloro[l,l'-biphenyl]-4-carboxylic acid; 3'-chloro[l,l'-biphenyl]-4-carboxylic acid; 4'- 

chlorot^l'-biphenylj^-carboxylic acid; 3',4 , -dichloro[l,l , -biphenyl]-4-carboxylic acid; 2'- 
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(trifluoromethyl)[l ,l'-biphenyl]-4-carboxylic acid; 3'-(trifluoromethyl)[l ,1 '-biphenyl]-4- 
carboxylic acid; 2'-cyano[l,l'-biphenyl]-4-carboxylic acid; 2',4 , -difluoro[l,l'-biphenyl]-4- 
carboxylic acid; 4-(2-pyridinyl)benzoic acid; 4-(3-pyridinyl)benzoic acid; 4-(4- 
pyridinyl)benzoic acid; 4-(5-pyrimidinyl)benzoic acid; and others. 

5 Intermediate 14: 4-(3-methyl-2-pvridinvnbenzoic acid 

A mixture of 2-bromo-3-methylpyridine (22.5g, 0.1312mol), 4-(hydroxymethyl)phenyl- 
boronic acid (25g, 0.164mol), Pd(PPh 3 ) 4 (9.5g, 0.0082mol), and sodium carbonate (200g in 
500 ml of water) in toluene (750 ml) were refluxed under nitrogen atmosphere for 15h. 
Separated the toluene layer and distilled under reduced pressure to give a residue. The residue 
10 was then purified by column chromatography to yield [4-(3-methyl-2- 
pyridinyl)phenyl]methanol (12g, 47%). 

To a solution of [4-(3-methyl-2-pyridinyl)phenyl]methanol (12g, _OJ3.6mol) jnjb^JDMF 

(150mL) was added pyridiniumdichromate (91 g, 0.24mol) and stirred at RT for 3days. The 
reaction mixture was poured into water and extracted with ethyl acetate (250mL). The organic 
15 layer was washed with water, brine, dried and concentrated. The crude was purified by column 
chromatography over silica gel to give 4-(3-methyl-2-pyridinyl)benzoic acid (3 g, 25%) as 
white solid. 

! H NMR (300 MHz, DMSO); 2.3 (s, 3H), 7.33 (dd, J = 7.5Hz, 5Hz, 1H), 7.67 (d, J = 8Hz, 2H) 
, 7.75 (d, J = 7.5Hz, 1H), 8.01 (d, J = 8Hz, 2H), 8.50 (d, J = 5Hz, 1H), 13 (b, 1H). 

20 Intermediate 15: 4-(l-oxido-3-pvridinvl)benzoic acid 

To a mixture of 4-tolylboronic acid (38g, 0.28mol), 3-bromopyridine (44g, 0.28mol), Na 2 C0 3 
(200g) in toluene (500ml) and water (500ml) was added Pd(PPh 3 )4 (16g, 0.014mol), and 
refluxed for 16h. The reaction mixture was cooled, and the separated organic layer was 
washed with water and brine, and dried. The solvent was removed to give 4-(3-pyridyl)toluene 
25 (42g, 90%). To a mixture of 4-(3-pyridyl)toluene (35g, 0.207mol) in pyridine (400ml) and 
water (400ml) was added KMn0 4 (163g, 1.03mol) in portions and refluxed for 12h. The 
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reaction mixture was filtered through celite and acidified with cone. HC1. The product was 
washed with water and dried to give 4-(3-pyridyl)benzoic acid (32g, 76%) as a white solid. 
To a mixture of 4-(3-pyridyl)benzoic acid (22g, O.llmol) in THF (2.51), mCPBA (152g, 
0.44mol, 50%) was added and stirred at RT for 12h. The solid was filtered, and washed with 
5 THF to give 4-(l -oxido-3-pyridinyl)benzoic acid (20g, 86%). 

] H NMR (300 MHz, DMSO); 7.5-7.8 (m, 5H), 7.9 (d, J = 8Hz, 2H) , 8.33 (d, J = 5Hz, 2H). 

Similarly, starting from 4-tolylboronic acid (45g, O.33mol) and 2-bromopyridine (52g, 
0.33mol), the related intermediate 4-(l-oxido-2-pyridinyl)benzoic acid was obtained. 

Exam ple 1 : General procedure for the saponification o f the olefin-tvpe proline methvl esters, 
10 such as Intermediates 3-6. 

A solution of sodium hydroxide (4.5g, 1 12mmol) in water (70ml) was added to the relevant 
proline olefin methyl ester (66mmol) in 3:1 dioxane:water (500ml) and the reaction stirred for 
3h. The reaction mixture was then washed with diethyl ether (2 x 50ml), and the aqueous 
phase acidified to pH 2 (0.1N HC1) and extracted into ethyl acetate. The ethyl acetate layer 
15 was then dried over magnesium sulfate, filtered and the solvent was then removed in vacuo to 
give the desired product in near quantitative yields as an oil which was used without further 
purification. 

Example 2: General protocol for the solution-phase synthesi s of oximether pyrrolidine 
derivatives of general formula la ("Scheme 1): 

20 Method A: e.g. (2^.4£Z)-l-<'ri.l'-biphenvll-4-vlcarbo nvn-N : -(2-methoxvethyn-4- 
(methoxyimino)-2-pvrrolidinecarboxamide 

a) Protocol for the formation of the amide bond 

A solution was made containing the central building block, e.g. (25,4£"Z)-l-(/er/-butoxycar- 
bonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid (Intermediate 7) (1 .5g, 5.8mmol), an 
25 amine or an amine salt, e.g. 2-methoxy-ethylamine (0.51ml, 5.81mmol) and DMAP (780mg, 
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5.8mmol) in DCM (30 ml). At 0°C, EDC (l.lg, 5.8mmol) was slowly added portion-wise. The 
reaction was slowly allowed to reach room temperature and was stirred overnight. The DCM 
was evaporated and the crude purified by column chromatography using EtOAc (100%) to 
collect the desired product, e.g. tert-butyl (25,4£'Z)-2-{[(2-meth-oxyemyl)amino]carbonyl}-4- 
5 (methoxyimino)-l-pyrrolidinecarboxylate (1.5g, 80%) as a colourless oil. 

'H NMR (400 MHz, CDC1 3 ); 1.25 (m, 9H), 2.5-2.9 (m, 2H), 3.1 (s, 3H), 3.2-3.3 (m, 4H), 3.65 
(s, 3H), 3.8-4.4 (m, 3H), 6.7 (s broad, 1H). 

b) Protocol for the N-deprotection step 

A solution was made containing the amide compounds from the previous step, e.g. tert-butyl 

10 (2S,4£Z)-2-{[(2-methoxyemy])ammo]carbonyl}^ 

(1.5g, 0.4 mmol), in anhydrous ether (35ml). HC1 gas was bubbled slowly through the reaction 

and the deprotection was followed by TLC. After approximately_20-minutes,_me.emerwas 

evaporated. The product was concentrated in vacuo from DCM (2-3 times) to remove the HC1. 
The desired product, e.g. (25,4£Z)-^(2-methoxyemyl)-4-(methoxyimino)-2-pyn-ohdine- 

15 carboxamide (1.2g, quant.) was isolated as a yellow oil and used without further purification. 

c) Protocol for the N-capping step 

A solution was made containing the free NH-compound from the previous step, e.g. (25,4£"2)- 
^/■-(2-methoxyethyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide (940mg, 3.7 mmol), a 
carboxylic acid, e.g. [l,l'-biphenyl]-4-carboxylic acid (740mg, 3.7mmol) and DMAP (960mg, 

20 7.8mmol) in DCM (30 ml). At 0°C, EDC (715mg, 3.7mmol) was slowly added portionwise. 
The reaction was slowly allowed to reach room temperature and was stirred overnight. The 
DCM was evaporated and the crude purified by column chromato-graphy using EtOAc 
(100%>) to collect the desired product, e.g. (2S,4 J E:Z)-l-([l,l , -biphe-nyl]-4-ylcarbonyl)-N-(2- 
memoxyemyl)-4-(methoxyimmo)-2-pyrrolidrnecarboxamide as a mixture of two isomers as an 

25 off-white solid. 



WO 01/74769 PCT/EP01/0J170 



•62- 



1H NMR (400 MHz, CDC13); 2.75-2.85 (m, 1H), 3.1-3.3 (m, 4H), 3.4-3.5 (m, 4H), 3.8 (m, 
3H), 4.1-4.3 (m, 2H), 5.1 (m, 1H), 6.9 (m, 1H), 7.2-7.7 (m, 10H). M + (APCf); 396. 
Method B: e.p n-S.AE and 4Z>-^-rr2^-2-hvdro y Y- 7 - pheny lethyll-4-( m ethoxvimino)-l-r(2'- 
™ P thYi p . 1 '.hiphenyn-4-ynr-arhQnvll-2- f yrmliHitiecarboxamide 

5 a) Protocol for the formation of the amide bond 

To a solution of the central building block, e.g. (25,4£Z)-l-( ie rt-butoxycarbonyl>4- 
(methoxyirnino)-2-pyrrolidinecaTboxylic acid (Intermediate 7) (24.2 mmol, 6.24 g) in dry THF 
(125 ml) at -25°C was added NMM (2.5 eq, 60.4 mmol, 6.64 ml) followed by isobutyl- 
chloroformate (1 .05 eq, 25.4 mmol, 3.3 ml). The resulting mixture was stirred at -25°C for 30 

0 min and an amine or an amine salt, e.g. (^-2-amino-l-phenylethanol (1.51 eq, 36.5 mmol, 5 
g) was then added. The mixture was allowed to gradually warm to rt. After 16h, the solvents 
were removed. The residue was dissolved in AcOEt, washed twice with NH4CI saturated 
solution, then twice with 10% NaHC0 3 solution. The organic layer was dried over Na 2 S0 4 , 
nitrated and concentrated to afford the desired product, e.g. tert-butyl (2S,4£Z)-2-({[(2S)-2- 

15 hydroxy-2-phenylemyl]arruno} carbon^ < 8i76 g ' 

96%) as a pale yellow oil in 88.5 % purity by HPLC. 

'H NMR (CDCI3: 300 MHz) 8 1.44 (s, 9H, N-£oc), 3.23-2.85 (m, 4H), 3.72 (m, 1H), 3.85 (s, 
3H, 0-CH 3 ), 4.10 (m, 2H), 4.49 (m, 1H), 4.83 (m, 1H), 7.34 (m, 5H, Ar-tf); [M+Na + ] (ESf): 
400. 

20 b) Protocol for the N-deprotection step 

A solution was made containing the amide compounds from the previous step, e.g. ferr-butyl 
(254£Z)-2-({[(25)-2-hydxoxy-2-phenylemyl]amino}carbonyl)-4-(memoxyiinino)-l- 

pyrrolidinecarboxylate (2.64 gs 7 mmol), in anhydrous DCM (35 ml). At 0°C, HC1 gas was 
bubbled slowly through the reaction and the deprotection was followed by TLC. After 
25 approximately 20 minutes, the DCM was evaporated. The product was concentrated in vacuo 
from DCM (2-3 times) to remove the HC1. The desired product, e.g. (2S,AEZ)-N-[(2S)-2- 



nwsnnniri' <wi 0174769A1 I > 



WO 01/74769 



PCT/EP01/03170 



-63- 

hydroxy-2-phenylethyl]-4-(rnethoxyimino)-2-pyrrolidinecarboxamide (1.94 g, quant.) was 
isolated as a yellow solid and used without further purification. 

c) Protocol for the N-capping step 

To a suspension of 4-(2-methylphenyl)benzoic acid (1.49 g, 7 mmol.) in 35 ml DCM, was 

5 added oxalyl chloride and DMF (3 ml) under ice cooling. The mixture was stirred for 2h at rt. 
The solvent was removed affording the corresponding acyl chloride as a yellow solid. It was 
dissolved in DCM (30 mL) and added slowly on a 0°C solution containing the free NH- 
compound from the previous step, e.g. (25',4£'2)-A''-[(2 1 S , )-2-hydroxy-2-phenylethyl]-4- 
(memoxviriu^o)-2-pyrrolidinecarboxamide (1.94 g, 7 mmol), and triemylamine (5eq, 35 

10 mmol, 4.9 ml) in dry DCM (35 ml). The reaction mixture was stirred overnight at r.t.. Pol- 
trisamine was added (2.12 g, 3.45 mmol/g) in order to scavenge excess of acyl chloride. The 
mixture was shaken 3 h, filtered and the resulting solution was washed with NH4CI sat, brine, 
and dried over Na2SC>4. After filtration and evaporation of the solvents,-the-resulting-dark-oi-l — 
(3.26 g) was purified by flash chromatography (Biotage system, column 40M, 90 g Si02, with 

15 gradients of DCM and MeOH as eluent), affording (2S,4£Z)-iV-[(25)-2-hydroxy-2-phenyl-~ 
ethyl]-4-(memoxyirnino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-2-pynolidinecarbox- 
amide. Separation of the £/Z-isomers was achieved by several chromatographies, affording 
(25,4i^-A r -[(2^-2-hydroxy-2-phenylemyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 -biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide (230 mg, colorless powder, 98.7% purity by HPLC) 

20 and (25,4Z)-7^-[(25)-2-hydroxy-2-phenylemyl]-4-(memoxyiniino)- 1 -[(2'-methyl[ 1,1'- 

biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide (266 mg, colorless powder, 98.3 % purity 
by HPLC). 

(25,4£)-^-[(25)-2-hydroxy-2-phenylemyl]-4-(memoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide: M.p. 74°C; IR (neat) v 3318, 2932, 1613, 1538, 1416, 
25 1239, 1047, 848 cm' 1 ; 'H NMR (300 MHz, CDCI3): 2.27 (s, 3H, A1CH3), 2.89 (dd, J= 6, 12 
Hz, 1H), 3.18 (br d, 7= 12 Hz, 1H), 3.27 (m, 1H), 3.76 (m, 1H), 3.88 (s, 3H, NOCH3), 4.28 (d, 
7= 10 Hz, 1H), 4.47 (d, J= 10 Hz, 1H), 4.59 (br s, 1H), 4.88 (m, 1H), 5.20 (m, 1H), 7.03-7.42 
(m, 11H, H arom.), 7.45-7.54 (m, 2H, H arom.); M + (APCI + ): 472; M"(APCI"): 470. Analysis 
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calculated for C 28 H 29 N 3 0 4 0.3 H 2 0: C, 70.51; H, 6.26; N, 8.81. Found: C, 70.53; H, 6.30; N, 
8.87. 

(2S,4Z)-AT-[(2S)-2-hydroxy-2-phenyk^ 

yl)carbonyl]-2-pvrrolidinecarboxamide: M.p. 78°C; IR (neat) v 3318, 2938, 1622, 1538, 1416, 
5 1233, 1045, 852 cm" 1 ; 'H NMR (300 MHz, CDC1 3 ): 2.28 (s, 3H, AxCH 3 ). 2.69 (dd, J= 6, 10 
Hz, 1H), 3.02-3.22 (m, 2H), 3.25 (br s, 1H), 3.60 (m, 1H), 3.86 (s, 3H, NOC//3), 4.14 (m, 2H), 
4.71 (m, 1H), 4.96 (m, 1H), 7.03-7.42 (m, 11H, H arom.), 7.45-7.54 (m, 2H, H arom.); 
M^APCf}: 472; NT(APCr): 470. Analysis calculated for C28H29N3O4 0.9 H 2 0: C, 68.95; H, 
6.36; N, 8.61. Found: C, 68.87; H, 6.25; N, 8.77. 

10 d) E/Z-isomerisation 

The pure ^-isomer was isomerized to a mixture of the £/Z-isomers by the following 
procedure: the ^-isomer was dissolved in dioxane/water 3:1 mixture. NaOH (1.7 eq; 0.52 mL 
of NaOH 1 .6N) was added and the resulting solution was stirred 2 h at r.t. The mixture was 
neutralysed with HC1 0.1 N and lyophilised. The components of the resulting £/Z-mixture 
1 5 were separated and purified by flash chromatography using same conditions as described 
above. 

Example 3: (2SAEZ)-1 -rri.l'-biphenv11-4-vlcarbon v1VA^-r2-fdiethvlamino)ethvl1-4-{[(4- 
methoxvbenzvnoxvliminol-2-pvrroli dinecarboxamide 

Following the general method as outlined in Example 2, starting from (2.S,4£Z)-l-(tert- 
20 butoxycarbonyl)-4-{[(4-methoxybenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, [1,1'- 
biphenyl]-4-carboxylic acid, and N^'-diethyl-l^-ethanediamine the title compound was 
obtained after column chromatography as an off-white solid as a mixture of E/Z-isomers. 

1HNMR (400 MHz, CDC13); 1.05-1.15 (m, 6H), 2.7-2.8 (m, 1H), 2.9-3.2 (m, 6H), 3.4 (m, 
1H), 3.6 (s, 3H), 4.0-4.1 (m, 1H), 4.3-4.4 (m, 1H), 3.75 (m, 1H), 3.8 (m, 2H), 6.65 (m, 2H), 
25 7.0-7.1 (m, 2H), 7.2-7.3 (m, 3H), 7.35-7.45 (m, 6H), 8.8 (s/br, 0.5H). M^APCf); 543. 
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Example 4: (2^4£ , Z)-l-([l,l'-biphenvn-4-vlcarbonvl')-4-(ch1oromethvlene')-7/-ff2i?5 , )-2- 
hvdroxv-2-phenethvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 2, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4- 
5 carboxylic acid, and (l J R5)-2-amino-l-phenylethanol, the title compound was obtained after 
column chromatography as a mixture of E/Z-isomers as an off-white solid. The two isomers 
could be separated by another flash chromatographic purification step. 

(2S,4£)-1 -([ 1 ,r-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-^-[(2i?5)-2-hydroxy-2- 
phenethyl]-2-pyrrolidinecarboxamide: 1H NMR (400 MHz, CDC13); 2.6-2.7 (m, 1H), 2.8-3.0 
10 (m, 3H), 3.2 (m, 1H), 3.4-3.6 (m, 1H), 3.9 (m, 1H), 4.15 (t, 1H), 4.6 (m, 1H), 4.85 (m, 1H), 
5.75 (s, 1H), 7.0-7.4 (m, 14H). M^APCI*); 461. 

(2S,4Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-^/-[(2^5 >-2-hydroxy-2- 



phenethyl]-2-pyrrolidinecarboxamide: 1H NMR (400 MHz, CDC13); 2.5-2.6 (m, 1H), 2.7-2.9 
(m, 1H), 3.0 (m, 1H), 3.1-3.4 (m, 1H), 3.4-3.6 (m, 1H), 3.9-4.0 (m, 1H), 4.2-4.4 (m, 2H),^..6._ 
15 (m, 1H), 4.8-4.9 (m, 1H), 5.75 (s, 1H), 7.0-7.5 (m, 14H). M + (APCf); 461. 

Example 5: (2 1 y.4£Z>-A/ , -r2-rdiethvlarnino^ethvl1-l-('diphenvlacetvlV4-(met hoxviminoV2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 2, starting from (2iS,4£Z)-l-0er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, diphenylacetic acid, and 
20 N 1 ,N'-diethyl-l ,2-ethanediamine the title compound was obtained after column chromato- 
graphy as an off-white solid as a mixture of E/Z-isomers, 

1H NMR (400 MHz, CDC13); 0.9 (t, 3H), 1.0 (m, 3H), 2.6-3.1 (m, 7H), 3.15 (m, 1H), 3.4 (m, 
1H), 3.75 (s, 3H), 3.95 (t, 1H), 4.4-4.7 (m, 4H), 5.1 (m, 1H), 7.0-7.3 (m, 10H), 9.1 (m, 1H). 
M + (APCf);451. 

25 Example 6: (2.S.4£Z)-4-(ethoxviminoV^-(9-ethvl-9/7 r -carbazol-3-v n-l -fr>henoxvacetyl)-2- 
pvrrolidinecarboxamide 
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Following the general method as outlined in Example 2, starting from (2S,4EZ)-l-{tert- 
butoxycarbonyl)-4-(emoxyimino)-2-pyrrolidinecarboxylic acid, phenoxyacetic acid, and 9- 
ethyl-9H-carbazol-3-amine the title compound was obtained after column chromatography as 
an off-white solid as a mixture of E/Z-isomers. The isomers were then separated using 
5 column chromatography. 

(25 5 4£}-4-(ethoxyimino)-^-(9-ethyl-9/f-carbazol-3-yl)-l-(phenoxyacetyl)-2-pyrrolidine- 
carboxamide: 1H NMR (360MHz, CDC1 3 ); 1.2 (m, 6H), 2.7 (m, 1H), 3.35 (d, 1H), 4.1 (m, 
4H), 4.3 (d, 1H), 4.45 (d, 1H), 4.7 (m, 2H), 5.15 (d, 1H), 6.9-7.3 (m, 10H), 7.9 (d, 1H), 8.15 
(m, 1H), 9.0 (br s, 1H). M^APCf); 499. 

10 (25,4Z)-4-(emoxyimino)-iV-(9-ethyl-9//-carbazol-3-yl)-l-(phenoxyacetyl)-2-pyrrolidine- 
carboxamide: 1H NMR (360MHz, CDCI3); 1.2 (m, 6H), 2.7 (m, 1H), 3.2 (m, 1H), 4.1 (m, 
4H), 4.35 (m, 2H), 4.7 (m, 2H), 5.1 (m, 1H), 6.9-7.3 (m, 10H), 7.9 (d, 1H), 8.15 (m, 1H), 9.0 
(brs, lH).M + (APCf);499. 

Exam ple 7: f2^.4£Z^-^-(9-ethvl-9i/-carbazol-3-vlV4-toet hoxviminoVl -f (2-oxo-6-pentyl-2//- 
15 pvran-3-vl')carbonvll-2-pvrrolidmecarboxamide 

Following the general method as outlined in Example 2, starting from (25,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylicacid, 2-oxo-6-pentyl-2H-pyran-3- 
carboxylic acid, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained after 
column chromatography as an off-white solid as a mixture of E/Z-isomers. The isomers were 
20 separated by column chromatography. 

(2,S,4f>AH9-emyl-9#-carbazol-3-yl)-4-^ 

yl)carbonyl]-2-pyrrolidinecarboxamide: 1HNMR (360MHz, CDCI3); 0.8 (m, 6H), 1.2 (m. 
6H), 2.5 (m, 2H), 3.0 (m, 1H), 3.3 (m, 1H), 3.8 (s, 3H), 4.2 (m, 3H), 4.45 (m, 1H), 5.3 (m, 
1H), 6.1 (d, 1H), 7.1 (m, 1H), 7.2 (m, 1H), 7.3 (d, 1H), 7.35 (m, 1.H), 7.55 (m, 1H), 7.65 (m, 
25 1H), 8.0 (d, 1H), 8.5 (m, 1H), 9.1 (br S, 1H). ^(ES 4 ); 543. 
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(2S,4Z)-N-(9-ethyl-9//-carbazol-3-yl)-4-(methox^ 

yl)carbonyl]-2-pyrrolidinecarboxamide: 1H NMR (360MHz, CDC1 3 ); 0.8 (m, 6H), 1.2 (m. 
6H), 2.5 (m, 2H), 3.05 (m, 1H), 3.25 (m, 1H), 3.75 (s, 3H), 4.1 (m, 3H), 4.45 (d, 1H), 5.3 (d, 
1H), 6.1 (d, 1H), 7.1 (t, 1H), 7.2 (m, 1H), 7.3 (m, 1H), 7.4 (m, 1H), 7.6 (in, 1H), 7.7 (m, 1H), 
5 8.0 (d, 1H), 8.45 (m, 1H), 9.1 (m, 1H). M*(ES*); 543. 

Example 8: (25',4£'Z)-4-r(allvloxv')imino1-l-benzovl-iV-f9-ethvl-9//-carbazol-3-vlV2- 
pvrrolidrnecarboxamide 

Following the general method as outlined in Example 2, starting from (2.S',4£ , Z)-4-[(allyl- 
oxy)irnino]-l-(/e/-/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, benzoic acid, and 9-ethyl- 
10 9H-carbazol-3-amine the title compound was obtained after column chromatography as an off- 
white solid as a mixture of E/Z-isomers. 

1H NMR (360MHz, CDCI3); 1.2 (m, 3H), 2.8 (m, 1H), 3.35 (m, 1H), 4. 2 (m, 4H) , 4.4 (m, 3H), 
5.2 (m, 2H), 5.35 (m, 1H) S 5.85 (m, 1H), 7.0-7.5 (m, 5H), 7.9 (m, 3H), 8.1 (m, 2H), 8.3 (m, 
1H), 9.2 (br s, 1H). ^(APCI*); 481. 

15 Example 9: General protocol for the solution-phase synthesis of oximether pyrrolidine 
derivatives of general formula I containing additional reactive groups: (2^.4£Z)-l-(n.r- 
biphenyl1-4-vlcarbonvlVA^(2-hvdroxyemylV4-(memoxvinimoV2-pvrrolidinecarboxamide 

a) Protocol for the formation of the amide bond 

A solution was made containing the central building block, e.g. (25',4£'Z)-l-(rer/-butoxycar- 
20 bonyl)-4-(memoxyirnino)-2-pyrrolidinecarboxylic acid (Intermediate 7) (575mg, 2.2mmol), 
the amine or amine salt containing the suitably protected reactive group, e.g. 2-aminoethyl 
acetate (Intermediate 12) (480mg, 2.2mmol) and DMAP (870mg, 7.1mmol) in DCM (20 ml). 
At 0°C, EDC (427mg, 2.2mmol) was slowly added portion-wise. The reaction was slowly 
allowed to reach room temperature and was stirred overnight. The DCM was evaporated and 
25 the crude purified by column chromatography using EtOAc/Hexane: 55/45 to collect the 
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desired amide compound, e.g. rerr-butyl (2S,4£Z)-2-({[2-(acetyloxy)ethyl]-amino}carbonyl)- 
4-(methoxyimino)-l-pyrrolidinecarboxylate (373mg, 49%) as an oil. 

1H NMR (400 MHz, CDC13); 1.7 (m, 9H), 2.1-2.2 (m, 3H), 2.8-3.3 (m, 2H), 3.7-3.8 (m, 2H), 
4.0-4.1 (m, 3H), 4.2-4.8 (m, 5H), 7.3 (s broad, 1H). 

5 b) Protocol for the N-deprotection step 

A solution was made containing the Boc-protected compound from the previous step, e.g. tert- 
butyl (25',4^Z)-2-({[2-(acetyloxy)ethyl]amino}carbonyl)-4-(methoxyimino)-l -pyrroli- 
dinecarboxylate (373mg, 1.2mmol) in anhydrous ether (40ml). HC1 gas was bubbled slowly 
through the reaction and the deprotection was followed by TLC. After approximately 20 
10 minutes, the ether was evaporated. The product was concentrated in vacuo from DCM (2-3 
times) to remove the HC1. The desired free NH product, e.g. 2-({[(2S,4£Z)-4-(methoxy- 
imino)pyrrolidinyl]carbonyl}amino)ethyl acetate (300mg, quant.) was isolated as a yellow oil 
and used without further purification. 

1H NMR (400 MHz, D 2 0); 1 .75 (s, 3H), 2.55-2.65 (m, 1H), 2.8-3.3 (m, 3H), 3.45-3.55 (m, 
15 3H), 3.8-4.0 (m, 4H), 4.25-4.35 (m, 1H). 

c) Protocol for the N-capping step 

A solution was made containing the amine-hydrochloride from the previous step, e.g. 2- 
({[(25,4£Z)-4-(methoxyinnno)pyrroUdinyl]carbonyl}amino)ethyl acetate (560mg, 2mmol) 
and an acid chloride, e.g. [l,l*-biphenyl]-4-carbonyl chloride (433mg, 2mmol) in DCM 
20 (20ml). Triethylamine (0.7ml, 5mmol) was added and the reaction stirred overnight at room 
temperature. The DCM was evaporated and the crude purified by column chromatography 
using EtOAc (100%) to collect the desired amide compound, e.g. 2-({[(25,4£Z)-l-([l,l'- 
biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]carbonyl} amino)ethyl acetate (457mg, 

54%) as an oil. 

25 1H NMR (400 MHz, CDC13); 1.9 (s, 3H), 2.7-2.8 (m, 1H), 3.2-3.6 (m, 3H), 3.75-3.85 (m, 
3H), 4.0-4.4 (m, 4H), 5.15-5.25 (m, 1H), 7.2-7.6 (m, 9H). 
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d) Protocol for the deprotection of the reactive group 

A solution was made containing the side-chain protected compound from the previous step, 
e.g. 2K{[(25,4£Z)-lK[l,l'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidmyl] carbo- 
nyl}amino)ethyl acetate (450mg, 10.6mmol) in THF (10ml). An aqueous solution (10ml) of 
5 sodium hydroxide (75mg, 1 9mmol) with methanol (5ml) was added and the reaction stirred at 
room temperature for three hours. The solvent was removed in vacuo and the crude purified by 
column chromatography using THF (100%) to give the expected final product, e.g. (2S,4£Z> 
1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-N-(2-hydroxyemyl)-4-(memoxyimino)-2- 
pyrrolidinecarboxamide (300mg, 75%) as a white solid. 

10 1H NMR (400 MHz, CDC13); 2.85-3.0 (m, 1H), 3.3-3.6 (m, 3H), 3.7-3.8 (2H), 3.85-3.95 (m, 
3H), 4.2-4.5 (m, 2H), 5.15-5.25 (m, 1H), 7.2-7.9 (m, 9H). M^APCf); 382. 

Example 1 0: (2SAEZ)-\-(\\ . 1 '-biphenvll-4-vlcarbonvlV^-rf 2^-2-hvdroxv-2^phenethvl1^ — 
(memoxviminoV2-pwolidinecarboxamide 

Following the general method as 1 outlined in Example 9, starting from (2SAEZ)-\-{tert- 
1 5 butoxycarbonyl)-4-(methoxyimino>2-pyrrolidinecarboxylic acid, [1,1' -biphenyl]-4-carbonyl 
chloride, and 2-amino-l-phenylethyl acetate, the title compound was obtained after column 
chromatography as a mixture of E/Z-isomers as an off-white solid. The two isomers could be 
separated by another flash chromatographic purification step. 

(2S,4£)-1 -([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-iV-[(2/2A , )-2-hydroxy-2-phenethyl]-4- 
20 (memoxyimino)-2-pyrrohdinecarboxamide: 1H NMR (400 MHz, CDC13); 2.75-2.9 (m, 1H), 
3.1-3.25 (m, 2H), 3.35-3.6 (m, 1H), 3.7-3.8 (m, 1H), 3.75 (s, 3H), 4.1-4.3 (m, 2H), 4.8 (m, 
1H), 5.1 (dd, 1H), 7.1-7.6 (m, 15H). M^APCI*); 458. 

(25,42)- 1 -([1 , 1 '-biphenyl]-4-ylcarbonyl)-JV-[(2^5)-2-hydroxy-2-phenethyl]-4- 
(methoxyimino)-2-pyrTolidinecarboxamide: 1H NMR (400 MHz, CDC13); 2.7-2.85 (m, 1H), 
25 3.05-3.25 (m, 2H), 3.35 (m, 1H), 3.65-3.8 (m, 1H), 3.8 (s, 3H), 4.15-4.25 (d, 1H), 4.25-4.4 (m, 
1H), 4.75 (m, 1H), 5.1 (dd, 1H), 7.15-7.6 (m, 15H). M^APCf); 458. 



BNSnriCir): <WO 0174769M I > 



WO 01/74769 



PCT/EP01/03170 



-70- 

E-x am ple 1 1 : General protocol for the solution-phase synthesis of oximeth er pyrrolidine 
derivatives of general formula lb (Scheme 5V. n£Z.5^-5-fl#-berizim idazol-2-viyi-(TLr- 
biphenvl1-4-vlcarboiivlV3-pvrrolidinone O-methvloxime 

a) Protocol for the formation of the amide bond 

5 A solution was prepared containing the central building block, e.g. (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid (Intermediate 7) (2.1g, 
8.1mmol), an ortho-substituted aromatic amine or amine salt, e.g. 1,2-benzenediamine (0.88g, 
8.1mmol) and DMAP (1.59g, 13.0mmol). in dry dichloromethane (30ml). This solution was 
cooled to O'C and treated with EDC (1 .56g, 8.2mmol) before warming to room temperature 

10 and stirring for 2 days. The solvent was removed in vacuo and the product purified by silica 
gel chromatography, eluting with a gradient of 30-80% ethyl acetate in hexane to give the 
desired anilide product, e.g. /erf-butyl (2 1 S,4£Z)-2-[(2-aminoanilino)carbonyl]-4- 
(methoxyimino)-l-pyrrolidinecarboxylate 2.8g, 97% as a colourless ioam. 

1H NMR (360MHz, CDC13); 1.7, (m, 9H), 2.5-3.5 (br, 4H), 3.4 (m, 1H), 4.0 (m, 3H), 4.2-4.4 - 
15 (m, 2H), 4.9 (m, 1H), 6.9-7.5 (m, 4H), 8.5 (br, 1H). 

b) Protocol for the formation of the fused heterocyclic ring 

A solution of the anilide compound from the previous step, e.g. rerf-butyl (25,4£Z)-2-[(2- 
ammoanilino)carbonyl]-4-(methoxyimino)-l-pyrrolidinecarboxylate (0.8g, 2.3mmol) in 
dichloromethane (30ml) and acetic acid (3ml) was stirred at room temperature for 3 days. 
20 Saturated aqueous sodium bicarbonate (7ml) was added to the reaction, the organic phase 

collected and dried over magnesium sulfate before filtering and removal of solvent in vacuo to 
give the desired product, e.g. tert-butyl (2S,4£Z)-2-(l#-benzimidazol-2-yl)-4-(methoxy- 
imino)-l-pyrrolidinecarboxylate (740mg, 97%) as an off-white foam. 

1H NMR (360MHz, CDC13); 1.5 (m, 9H), 3.1 (m, 1H), 3.8 (m, 3H) 3.9-4.3 (m, 3H), 5.3 (m, 
25 1H), 7.1-7.6 (m, 4H), 10-10.5 (br, 1H). 

c) Protocol for the N-deprotection step 
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Hydrogen chloride gas was bubbled into a solution of the fused heterocyclic product from the 
previous step, e.g. ferr-butyl (25,4£Z)-2-(lH-benzimidazol-2-yl)-4-(methoxyimino)-l- 
pyrrolidinecarboxylate (740mg, 2.2mmol) in dry DCM (20ml) for 30 min.. The solvent was 
removed in vacuo to give the desired product, e.g. (3£'Z,5 1 S)-5-(l//-benzimidazol-2-yl)-3- 
5 pyrrolidinone O-methyloxime (0.58g, 99%), as a brown amorphous powder which was used 
without farther purification. 

d) Protocol for the N-capping step 

A solution of the free NH product from the previous step, e.g. (3£Z,55)-5-(l//-benzimida-zol- 

2- yl)-3-pyrrolidinone O-methyloxime (0.58g, 2.2mmol) in dry dichloromethane (25ml) was 
10 treated with an acid chloride, e.g. [l,r-biphenyl]-4-carbonyl chloride (0.48g, 2.2mmol) and 

triethylamine (0.9ml, 6.6mmol). The resulting solution was then stirred for 3h at room temp 
before removal of solvent in vacuo and the desired isomers were isolated by flash 
chromatography on silica gel, eluting with a gradient of ethyl acetate-(10-80%)-in hexane-to — - 
give the two isomers (120mg of the less polar and 400mg of the more polar) of the desired 
15 product, e.g. (3£,5£> and (3Z,5^-5-(lK-benzirriidazol-2-yl)-l-([l,r-biphenyl]-4-ylcarbd^ 
nyl)-3 -pyrrolidinone O-methyloxime, as off-white powders. 

(3£,5^-5-(lH-berizimidazol-2-yl)-l-([l,r-biphenyl]-4-ylcarbonyl)-3-pyrrolidmori^ O- 
methyloxime: 1H NMR (360MHz, CDC13); 3.2, (m, 1H), 3.8 (s, 3H), 4.0 (m, 1H), 4.3 (m, 
2H), 6.0 (m, 1H), 6.0 (m, 1H), 7.2-7.7 (m, 13H), 10-11 (br, 1H). M + (APCf); 411. 

20 (3Z,55)-5-(l^-benzimidazol-2-yl)-l -([1 ,l'-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O- 
methyloxime: 1H NMR (360MHz, CDC13); 3.1, (m, 1H), 3.8 (s, 3H), 3.9 (m, 1H), 4.3 (m, 
2H), 6.0 (m, 1H), 6.0 (m, 1H), 7.2-7.7 (m, 13H), 10-11 (br, 1H). M^APCI*); 411. 

Example 12: (3£Z.5.y)-5-(l//-benzimidazol-2-vlVl-r(2'-methviri.l'-biphenvn-4-vncarbonvn- 

3- pvrrolidinone O-methyloxime 

25 Following the general method as outlined in Example 11, starting from (2S,4EZ)-\-(tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
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carboxylic acid, and 1 ,2-benzenediamine, the title compound was obtained in 91% purity by 
HPLC. MS(ESI+): m/z = 425. 

Exam ple 13: (3£Z.SSV5-n-methvl4f/-benzimidaz ol-2-vlVl-rf2'-methviria'-biphenvl1-4- 
vl">carbonvn-3-pvrrolidinone O-methvloxime 

5 Following the general method as outlined in Example 1 1 , starting from (2S,4£Z> 1 -(rerf- 

butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
caxboxylic acid, and TV 1 -methyl- 1 ,2-benzenediamine, the title compound was obtained in 83% 
purity by HPLC. MS(ESI+): m/z = 439. 

Exam ple 14: f3£Z.5^-5-r7-hvdroxv-lJ/-ber^imida2ol-2-vlVl-f(2 , -methyiri,l'-bi phenyll-4- 
10 vDcarbonvll-3-pvrrolidinone O-methvloxime 

Following the general method as outlined in Example 11, starting from (25 , ,4£ , Z)-l-(rerr- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,1 '-biphenyl]-4- 
carboxylic acid, and 2,3-diaminophenol, the title compound was obtained in 91% purity by 
HPLC. MS(ESI+): m/z = 441. 

15 Example 15: n^.S5WS^3.4-dihvdro-2-quinazolinvl Vl-rf2'-methviri ,l'-biphenYH-4- 
y1)carbonvn-3-pvrTolidinone O-methvloxime 

Following the general method as outlined in Example 11, starting from (25,4£Z)-l-(<err- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylicacid, 2'-methyl[l,l'-biphenyl]-4- 
caiboxylic acid, and 2-(aminomethyl)aniline, the title compound was obtained in 77% purity 
20 by HPLC. MS(ESI+): m/z = 439. 

Example 16: (3EZ.5SH -«! J'-biphenvl1-4-vlcarbon v lV5-n-methvl-l ff-benzimidazol-2-vl)-3- 
pvrrolidinone O-methvloxime 

Following the general method as outlined in Example 11, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylicacid, [l,l'-biphenyl]-4-carbonyl 
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chloride, and N ] -methyl- 1,2-benzenediamine, the title compound was obtained in 88% purity 
by HPLC. MS(ESI+): m/z = 425. 

Example 17: General protocol for the solution-phase synthesis of oxime or hydrazone 
pyrrolidine derivatives of general formula I (Scheme 6): (25', 4£Z)-l-([l,r-biphenyll-4- 
5 vlcarbonyl)-4-(hvdroxviminoVA^-[(2J?^-2-hydroxy-2-phenethvl'|-2-pvrrolidinecarboxamide. 

a) Protocol for the hydrolysis of the oximether group. 

The starting oximether compounds, e.g. (2 1 S,4£'Z)-l-([l ) l'-biphenyl]-4-ylcarbonyl)-A^-[(2i?5)- 
2-hydroxy-2-phenethyl]-4-(memoxyirruno)-2-pyrrolidinecarboxamide, were obtained 
following the general methods as outlined, e.g., in Example 2, 1 1 or 22. A solution was made 

10 containing the oximether compound, e.g. (25,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-N-[(2i?5)- 
2-hydroxy-2-phenethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide (64 mg, 0.14 mmol), 
paraformaldehyde powder (95%, 42 mg, 1.41 mmol) and Amberlyst-15-(30-mg)-.in.acetone_ — 
containing 10% of water (2 mL). The reaction was stirred 4 h at 60°C. Insoluble materials 
were filtered off and washed with a small amount of acetone. The filtrate was concentrated" ' ' 

15 and the residue was diluted with DCM (15 mL). The organic solution was washed with brine 
(10 mL), dried over Na2SC>4, and concentrated. The desired ketocarbonyl product, e.g. (2S)-\- 
([1,1 '-biphenyl]-4-ylcarbonyl)-iV-[(2R5)-2-hydroxy-2-phenylethyl]-4-oxo-2- 
pyrrolidinecarboxamide (56 mg, 92%) was isolated as a yellow oil and used without further 
purification. 

20 b) Protocol for the formation of oxime and/or hydrazone compounds 

A solution was made containing the keto-pyrrolidine derivative from the previous step, e.g. 
(25>l-([l > l'-biphenyl]-4-ylcarbonyl)-iV-[(2i? 1 S)-2-hydroxy-2-phenethyl]-4-oxo-2- 
pyrrolidinecar-boxamide (46 mg, 0. 1 1 mmol) and hydroxylamine hydrochloride (12 mg, 0. 1 7 
mmol) in chloroform (1 ml) containing triethylamine (29 mg, 0.29 mmol). The reaction 
25 mixture was then stirred at ambient temperature for one day, prior to removal of solvent. The 
resultant crude reaction mixture was purified by column chromatography using DCM/MeOH 
(25:1) to collect the desired product, e.g. (2S, 4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4- 
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(hydroxy-immo)-iV-[(2i?iS)-2-hydroxy-2-phenethyl]-2-pyrrolidinecarboxaniide as a mixture of 
two isomers as an off-white solid (46 mg, 96% yield). 

'H NMR (300 MHz, CDC1 3 ); 2.6-3.3 (m, 4H), 4.0-4.7 (m, 4H), 4.9 (m, 1H), 5.5 (m, 1H), 7.1- 
7.5 (m, 8H), 7.6-7.8 (m, 5H), 8.1 (m, 1H), 10.9 (m, 1H). M + (APCf); 444. 

5 Example 18: r2 1 $'.4£'Z)-l-fri.r-biphenvl]-4-vlcarbonvlV4-(dimethvlhvdra2onoV7V-r(2j?5 , )-2- 
hvdroxv-2-phenvlethvl1-2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 17, starting from (2S)-1-([1,1- 
biphenyl]-4-ylcarbonyl)-7V-[(2^-2-hydroxy-2-phenylemyl]-4-oxo-2-pyrrolidinecarboxamide 

and N ,/V-dimethylhydrazine, the resultant crude reaction mixture was purified by column 
10 chromatography using DCM/MeOH (30:1) to collect the desired product, e.g. (25,4£Z)-1- 
([l,r-biphenyl]-4-ylcarbonyl)-4-(dimethymydrazono)-iV-[(2i? 1 S)-2-hydroxy-2-phenylethyl]-2- 

pyrrolidinecarboxamide as a mixture of two isomers as a light yellow oil in 56% yield (90.2 % 
purity by HPLC). 

! H NMR (300 MHz, CDCU); 2.35-2.55 (br s, 3H), 2.40-2.60 (m, 1H), 2.75-3.55 (m, 5H), 
15 3.55-3.82 (m, 1H), 3.90-4.4 (m, 2H), 4.83 (m, 1H), 4.93-5.35 (m, 1H), 7.18-7.49 (m, 9H), 
7.49-7.68 (m, 5H). M^APCf); 471. MXAPCT); 469. 

F.xam ple 19: (2SAEZ)-l -ffl .1 '-biphenvll-4-vlcarbonvlV7V-r(2/ ?^-2-hv(iroxv-2-phenvlethvll-4- 
rmethvlhvdrazono)-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 17, starting from (25)- 1 -([1,1'- 
20 biphenyl]-4-ylcarbonyl)-7/-[(2i?5)-2-hydroxy-2-phenylethyl]-4-oxo-2-pyrrolidinecarboxamide 

and N-methylhydrazine, the resultant crude reaction mixture was purified by column 
chromatography using DCM/MeOH (30:1) to collect the desired product, e.g. (25 , ,4£Z)-1- 
([l,l'-biphenyl]-4-ylcarbonyl)-Ar-[(2i?5)-2-hydroxy-2-phenylethyl]-4-(methylhydrazono)-2- 

pyrrolidinecarboxamide as a mixture of two isomers as a colorless solid in 57% yield (95.2 % 
25 purity by HPLC). 
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'H NMR (300 MHz, CDC1 3 ); 2.45-2.70 (m, 1H), 2.85 (br s, 3H, NNHCtfj), 2.85-3.5 (m, 2H), 
3.51-4.4 (m, 4H), 4.84 (br s, 1H, NNJJMe), 4.95-5.35 (ra, 1H), 7.18-7.67 (m, 14H). 
M + (APCf); 457. MXAPCT); 455. 

Exam ple 20: (25.4 J EZ^-l-fri.l , -bit>henvll-4-vlcarbonvlV4-hvdrazono-Ar-ff2^-2-hvdroxv-2- 
5 phenvlethvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 17, starting from (25}-l-([l,r- 
biphenyl]-4-ylcarbonyl)-A^-[(2/?5)-2-hydroxy-2-phenylethyl]-4-oxo-2-pyiToli(hnecarboxamide 
and hydrazine hydrate (4% in EtOH), the resultant crude reaction mixture was purified by 
column chromatography using DCM/MeOH (30:1) to collect the desired product, e.g. 
10 Q.SAEZ)- 1 -([1 , 1 r -biphenyl]-4-ylcarbonyl)-4-hydrazono-iV-[(2i?5)-2-hydroxy-2-phenylethyl]-2- 
pyrrolidinecarboxamide as a mixture of two isomers as a colorless solid in 63% yield (95.3 % 
purity by HPLC). 

*H NMR (300 MHz, DMSO-</ 6 , 80°C); 2.55 (dd, J= 9.8; 17.6 Hz, 1H), 2.73 (dd, J = 9.8; 18.2 
Hz, 1H), 3.28 (m, 2H), 4.12 (m, 2H), 4.61 (m, 1H), 4.85 (m, 1H), 5.15 (m, 1H), 5.70 (br sr2H;— 
15 NH 2 N=C), 7.17-7.43 (m, 6H), 7.44-7.60 (m, 4H), 7.66-7.77 (m, 5H). M + (APCr>; 443. NT 
(APCr);441. 

Example 21 : (2£4£ZM-(acetylhvdrazono>l-(Tl .r-biphenvn-4-vlcarbonvn-Ar-r (2^.S^-2- 
hvdroxv-2-phenvlethvl1-2-pvrrolidinecarboxamide 

A hydrazono pyrrolidine derivative obtained by the general method outlined in Example 17, 
20 e.g. (25,4f:Z)-l-([l,l , -biphenyl]-4-ylcarbonyl)-4-hyQrazono-7^-[(2i^-2-hydroxy-2- 

phenylethyl]-2-pyrrolidinecarboxamide (51 mg, 0.11 mmol) was dissolved in pyridine (1 mL). 

Acetic anhydride (3 eq, 32 pi, 0.35 mmol) was added, and the mixture was stirred overnight. 

The solvent was evaporated and the resultant crude reaction mixture was purified by column 

chromatography using DCM/MeOH (20:1) to collect the desired product, e.g. (25,4£Z)-4- 
25 (acetylhydrazono)-l-([l,l'-biphenyl]-4-ylcarbonyl)-Ar-[(2J?5)-2-hydroxy-2-phenylethyl]-2- 

pyrrolidinecarboxamide as a mixture of two isomers as a colorless solid in 73% yield (98.4 % 

purity by HPLC). 
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'H NMR (300 MHz, DMSO-4, 80°C); 1.99 (br s, 3H, CtfjCON), 2.7-3.4 (m, 5H), 4.26 (m, 
2H), 4.63 (m, 1H), 4.89 (m, 1H), 5.15 (m, 1H), 7.18-7.44 (m, 6H), 7.45-7.62 (m, 4H), 7.66- 
7.85 (m, 5H), 9.97 (br s, 1H, MeCON/fN, major isomer), 10.04 (br s, 1H, MeCONi^N, minor 
isomer). M + (ESf); 485. M'(ESr); 483. 

5 Example 22: General protocol for the solid-phase synthesis o f pyrrolidine derivatives of 
general formula I. 

a) Loading step 

Kaiser oxime resin (16.5g, loading 1.57mmol/g) was added to a solution of the relevant 
pyrrolidine carboxylic acid building block (51.8mmol) and diisopropylcarbodiimide (8.1ml, 
10 51 .8mmol) in dry dichloromethane (1 50ml). The resulting suspension was shaken over-night 
before filtering at the pump and washing sequentially with DMF, DCM and finally diethyl 
ether before drying at room temperature in vacuo. 

b) N-deprotection step 

The resin obtained in the loading step was shaken with a 20% solution of trifluoroacetic acid 
1 5 in dichloromethane (200ml) for 3 0 minutes prior to filtering at the pump and washing 
sequentially with aliquots of DMF, DCM and finally diethyl ether before drying at room 
temperature in vacuo. 

c) N-capping step 

The resin from the previous step was transferred into a 96-well filter-plate (approx. 50mg of 
20 dry resin/well) and each well treated with an TV-reactive derivatising agent, e.g. with either of 
the following solutions: 

a) an acid chloride (0.165mmol) and diisopropylethyl amine (0. 165mmol) in dry dichloro- 
methane (1ml), overnight 

b) an acid (0.165mmol) and DIC (0.165mmol) in, depending on the solubility of the car- 
25 boxylic acid, dry dichloromethane or NMP (1 ml) overnight. 
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c) an isocyanate (0. 1 65mmol) in dry THF (1 ml), overnight 

d) a sulfonyl chloride (0.165mmol) and diisopropylethylamine (O.165mmol) in NMP (1ml), 
overnight. 

e) a benzyl (alkyl) bromide (0. 1 65mmol) and diisopropylethylamine (0. 1 65mmol) in NMP 
5 (1ml), overnight. 

f) a vinyl ketone (0.1 65mmol) in THF, overnight 

g) diketene (0. 1 65mmol) in THF, overnight 

The plate was then sealed and shaken overnight at ambient temperature. The resins were then 
filtered, washing the resin sequentially with aliquots of DMF, DCM and finally diethyl ether 
10 before drying at room temperature in vacuo. 

d) Cleavage step 

A solution of amine (0.05mmol) in 2% AcOH in dichloromethane (1ml) was added to each 
well containing the resin from the previous step. The plate was then sealed and shaken for two 
days at ambient temperature. The wells were then filtered into a collection plate and the 
15 solvent removed in a vacuum centrifuge to yield 2-3 mg of the corresponding products, 

generally obtained as oils. The products were characterised by LC (205nm) and mass spec- 
trometry (ES+). All of the following examples were identified based on the observation of the 
correct molecular ion in the mass spectrum, and were shown to be at least 40% pure (usually 
60-95% pure) by LC. 

20 Example 23: (25'.4£Z>-7V 2 -(2-hvdroxvethvl)-4-(methoxviminoV7V 1 -pentvl-1.2-pvrrolidine- 
dicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/e«-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 1-isocyanatopentane, and 2- 
aminoethanol the title compound was obtained in 100% purity by LC/MS. MS(ESI+): rh/z = 
25 315.2. 
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Exam ple 24 f2£4£Zl-4-benzvlidene-l-(T 1 .1 '-biphenvn-4-vlcaibonvn-i V-r2-fdiethvlaminoV 
ethyll-2-pviTolidrnecarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£'Z)-4-benzy- 
lidene-1 -(/err-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, [1 , 1 '-biphenyl]-4-carbonyl 
5 chloride, and Nl ,N1 -diethyl- 1 ,2-ethanediamine the title compound was obtained in 90% 
purity by LC/MS. MS(ESI+): m/z = 482.4. 

Exam ple 25: (-2^.4^-4-rfallvloxv^iminol-l-f4-cvanobenzoyl V^-r2-rii/-Pvrrol-l -vnphenvll- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 
10 [(allyloxy)-imino]-l-(/er/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl 
chloride, and 2-(lH-pyrrol-l-yl)phenylamine the title compound was obtained in 51% purity 
by LC/MS. MS(ESI+): m/z = 454.4. 

Example 26: (25.4^-4-(fG.4-dichlorobenzvnoxv1imino)-iV-f2-m rvlmethvn-l-r(2-oxo-6- 
penrvl-2#-pvran-3-yficarbonvl1-2-pwolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert- 

butoxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]immo}-2-pyrrohclinecarboxylic acid, 2-oxo-6- 
pentyl-2H-pyran-3-carbonyl chloride, and 2-furylmethylamine the title compound was 
obtained in 92% purity by LC/MS. MS(ESI+): m/z = 574.4. 

Example 27: (2^.4£'Z^-4-toethox\amino')-^ 1 -G-methoxvphenvn-A^-( 2-thienvlmethvn-l ,2- 
20 pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2£4£Z)- l-(tert-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methoxy- 
benzene, and 2-thienylmethylamine the title compound was obtained in 79% purity by 
LC/MS. MS(ESI+): m/z = 403.2. 
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Example 28: (2^4.gZ)-2-{r4-(1.3-benzodioxol-5-vlmethvlVl-pipera2invllcarbonvn-4- 
(methox yimino')-A/-pentvl- 1 -pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-bul- 
oxycarbonyl)-4-(memoxyirnino)-2-pyrrolidinecarboxylic acid, 1 -isocyanatopentane, and 1- 
5 (1 ,3-benzodioxol-5-ylmethyl)piperazine the title compound was obtained in 72% purity by 
LC/MS. MS(ESI+): m/z = 474.4. 

Example 29: (25',4£Z)-4-[(henzyloxv)immo1-l-(4-cvanobenzovl)-7V-(2-furvlmethvl')-2- 
pvrrolidinecarbox amide 

Following the general method as outlined in Example 22, starting from (25,4£'Z)-4-[(benzyl- 
10 oxy)irnino]-l-(rer/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, 
and 2-furylmemylarnine the title compound was obtained in 49% purity by LC/MS. 
MS(ESI+): m/z = 443.4. 

Example 30: (2iS',4.EZ)-4-|'(benzvloxv')imino1-/V-r2-(diethvlamino > )ethvl1-l-(4-phenoxvben- 
zoyB-2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)immo]-l-(tert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl chloride, 
and Nl,Nl-<h^myl-l,2-emanediarnine the title compound was obtained in 86% purity by 
LC/MS. MS(ESI+): m/z = 529.6. 

Example 3 1 : 4-r((2.$'.4j5'Z)-4-[(benzvloxv)imino1-2--fr4-C3,4-dichlorophenvl')-l-piperazinvll- 
20 carbonvDpvrrolidinvncarbonvllbenzonitrile 

Following the general method as outlined in Example 22, starting from (2 1 y,4£Z)-4-[(benzyl- 
oxy)inimo]-l-(tert-butoxycarbonyl)-2-pyrrohdinecarboxylic acid, 4-cyanobenzoyl chloride, 
and l-(3,4-dichlorophenyl)piperazine the title compound was obtained in 43% purity by 
LC/MS. MS(ESI+): m/z = 576.6. 
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Examt>le 32: (2.S,4.gZ)-4-('methoxviminoVV-pentvl-./V 2 -r2-f 1 Jf-pyrrbl-1 -yHphenvll-l .2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£'Z)-l-(rerr- 
butoxycarbonyl)-4-(methoxyimmo)-2-pyrrolidinecarboxylic acid, 1 -isocyanatopentane, and 2- 
(lH-pyrrol-l-yl)phenylamine the title compound was obtained in 74% purity by LC/MS. 
MS(ESI+): m/z = 412.2. 

Example 33: f2^.4£Z)-l-aci^lovl-4-(rf3.4-dichloroben2vnoxv1im ino^A^-f2-mrvlmethvn-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-l-(tert-but- 
oxycarbonyl>4-{[(3,4-dicMorober^yl)oxy]immo}-2-pyn-olidinecarboxylicacid, acryloyl 
chloride, and 2-furylmemylamine the title compound was obtained in 74% purity by LC/MS. 
MS(ESI+): ro/z = 436.8. 

Example 34: f2.?.4£Z>-4-rrerf-butoxvimino'>-A^-cvclopropvl- Ar 1 -f3.S-dichlorophenvn-l .2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£'Z)-l-(^rr- 
butoxycarbonyl)-4-(/er/-butoxyimino)-2-pyrrohdinecarboxylic acid, 1 ,3-dichloro-5-iso- 
cyanatobenzene, and cyclopropylamine the title compound was obtained in 48% purity by 
LC/MS. MS(ESI+): m/z = 427.6. 

Example 35: r25 l .4£Z)-44rallvloxvnmino1-A^-r2-(diethvlamino > >ethvl1-l-r(2-oxo-6-pentvl-2//- 
pvran-3-vDcarbonyn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (1S,AEZ)-A- 
[(allyloxy)-imino]-l -(rerNbutoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H- 
pyran-3-carbonyl chloride, and Nl,Nl-diemyl-l,2-ethanediamine the title compound was 
obtained in 93% purity by LC/MS. MS(ESI+): m/z = 475.4. 
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Example 36: (25.4£Z)-A^ 2 -r(2j?^-2-hvdroxv-2-phenethvl1-4-(methoxvimino>V-(3- 
methvIphenyl)-l,2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from Q.SAE7)-\-{tert- 
butoxycarbonyl)-4-(methox yimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3- 
5 methylbenzene, and (l^,S>2-ainino-l-phenylethanol the title compound was obtained in 100% 
purity by LC/MS. MS(ESI+): m/z = 41 1 .2. 

Example 37: (2SAEZ)- 1 -f ^3erl20vlamino)carbonvl]-7^-berlzvM-[(benzvloxv)irninol-7V , - 
methvl-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2<S,4.EZ)-4-[(benzyl- 
10 oxy)imino]-l-(/ert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, benzoyl isocyanate, and N- 
benzyl-N-methylamine the title compound was obtained in 40% purity by LC/MS. MS (ESI+): 
m/z = 485.4. 

Example 3 8 : (2SAEZ)- 1 -(4-c vanobenzo \\)-N-( 9-emvl-9#-carbazolO-vlM-(methoxvirninoV 
2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2SAE2^)-l-(tert-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, and 
9-ethyl-9H-carbazol-3-amine the title compound was obtained in 72% purity by LC/MS. 
MS(ESI+): m/z = 480.4. 

Example 39: (2S.4£Z)-4-(methox\dminoV7/-(3-memvfohenvlV7^-f2-thienvlmethvlVl .2- 
20 pyrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(iert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methyl- 
benzene, and 2-thienylmethylamine the title compound was obtained in 98% purity by 
LC/MS. MS(ESI+): m/z = 387.2. 
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Exarnple 40: (2SAEZ)-4-(tert-butox\imm6)-N-(2-methox\eth\l)-\ -lY2-oxo-6-pentvl-2#- 
pvran-3-vncarbonvl")-2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fen- 
butoxycarbonyl)-4-(rer/-butoxyimino)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H- 
5 pyran-3-carbonyl chloride, and 2-methoxyethylamine the title compound was obtained in 75% 
purity by LC/MS. MS(ESI+): m/z = 450.2. 

Example 4 1 : (3EZ.5S)-5- { .3-benzodioxol-5-vlmethvlVl -piperazinvllcarbonvl) -1 - 
benzovl-3-pyrrolidinone Q-(3.4-dichlorobenzvDoxime 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-(tert- 
10 butoxycarbonyl)-4-{[(3,4-dichJorobenzyl)oxy]immo}-2-pyrrohdinecarboxylic acid, benzoyl 
chloride, and l-(l,3-benzodioxol-5-ylmethyl)piperazine the title compound was obtained in 
71% purity by LC/MS. MS(ESI+): m/z = 609.8. 

Example 42: fert-butvl 3-rdf2^.4i:Z)-4-rethoxviminoVl-rf2-oxo-6-pentvl- 2//-Pvran-3- 
vllcarbonyllpvrrolidinvl) carbonvllaminol- 1 -azetidinecarboxvlate 

15 Following the general method as outlined in Example 22, starring from (25,4£Z)-l-(ferr- 
butoxycarbonyl)^K et h ox y"^ 0 )- 2 -py^ ol i dmecar ^ ox y^ c ac ^' 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and /erf-butyl 3-amino-l-azetidinecarboxylate the title compound was 
obtained in 100% purity by LC/MS. MS(ESI+): m/z = 519.6. 

Example 43: (2SAEZ)-A- {r(4-methoxvberavnoxy1imino>-./V-(3-m ethvlphenvlV2-(4-morpho- 
20 linvlcarbonvlV 1 -pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^er/- 
butoxycarbonyl)-4-{[(4-memoxyberizyl)oxy]imino}-2-pyn-olidmecarboxylic acid, 1- 
isocyanato-3-methylbenzene, and morpholine the title compound was obtained in 41% purity 
by LC/MS. MS(ESI+): m/z = 467.4. 
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Exam ple 44: G^.^Z^-y-cvclopTOpyl^-frrA-meth o xvbenzYDoxvliminol-N'-pentvl-l^- 
pvrrolidinedicarbox amide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 1 - 
isocyanatopentane, and cyclopropylamine the title compound was obtained in 75% purity by 
LC/MS. MS(ESI+): m/z = 417.2. 

Example 45: f3£Z.S^-S-n4-f3.4^ichl nro phenvlVl- DiDerazinvncarbonyl>-l-f(2-oxo-6- 
pentvl-2//-pvran-3-vl)carbonvn-3-pyrrolidino ne O-benzvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l-(^^-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and l-(3,4-dichlorophenyl)piperazine the title compound was obtained in 
^47% purity by LC/MS. MS(ESI+): m/z = 639.8. " ~ 

"Exampje 46'r(2S74EZ)^4tert-b}itox\\mmo)-N-\2-( lF -pvrrol-1 -vlfrhenvll-2-pynolidine- - 
' carboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(iert- 
butoxycarbonyl)^-(/er^butoxyiniino)-2-pyrrolidinecarboxylic acid, and 2-(lH-pyrrol-l- 
yl)phenylamine the title compound was obtained in 83% purity by LC/MS. MS(ESI+): m/z = 
341.2. 

Example 47: l-(U2S.4£Z^-4-(chloromethvleneVl-r r 4-chlorophenoxv)acetyl1pyrrolidinYU- 
carbonvlV4-(3.4-<h^hlorophenvflpiperazine 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -(^r/-but- 
oxycarbonyl)-4-(ch]oromethylene)-2-pyrrolidinecarboxylicacid, (4-chlorophenoxy)acetyl 
chloride, and l-(3,4-dichlorophenyl)piperazine the title compound was obtained in 64% purity 
by LC/MS. MS(ESI+): m/z = 543 .6. 
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Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(/ert-but- 
oxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino) -2-pyrrolidinecarboxylic acid, 1 -isocya-nato- 
3-methylbenzene, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 72% 
purity by LC/MS. MS(ESI+): m/z = 590.8. 

5 Example 53: {2S±M ter/-butvlV4-methvlene-l 4(2-oxo-6 -nentvl-2#-pyran-3-vl)carbonyll-2- 
pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(ferr-butoxy- 
carbonyl)-4-methyleneproline, 2-oxo-6-pentyl-2H-pyran-3-carbonyl chloride, and tert- 
butylamine the title compound was obtained in 100% purity by LC/MS. MS(ESI+): m/z = 
10 375.4. 

Exam ple 54: (25.4i:Z^-4-benzvlidene-l-r4-(dimethvlamino > )butanovn-N-(6-qui nolinyl)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-4-benzyli- 
dene- 1 -(icrt-butoxycarbonyl)-2-pyrTolidinecarboxylic acid, 4-(dimethylamino)butanoyl 
15 chloride, and 6-quinolinamine the title compound was obtained in 71% purity by LC/MS. 
MS(ESI+): m/z = 443.6. 

Exam ple 55: f2^-l-r4-rdimemvlaimnn^butanovll- N -r9-ethvl-9JyK:arbazol-3-vl)-4-methylene- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from M'ert-butoxycar- 
20 bonylH-methyleneproline, 4-(dimethylamino)butanoyl chloride, and 9-ethyl-9H-carbazol-3- 
amine the title compound was obtained in 51% purity by LC/MS. MS(ESI+): m/z = 433.6. 

Exam ple 56: (2SAEZ)-N-(\ .3-benz.odioxol-5-vl m ethvlV4-r(benzvloxy > )iminol-l-(4-cyano- 
benzovlV2-pvrroIidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4-[(benzyl- 
25 oxy)imino]-l -(^rt-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, 
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Pv^ r l P 4S-r2.9.4£Z)-4-r^enzvloxvMm iTin l-A/44.6-din iethoxv-2-pv rimidinvl)4-r(2-oxo-^ 
pentvl-2//-pvran-3-vl')caTbonvn-2-pvrrolidin ecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l -(re/-?-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
5 carbonyl chloride, and 4,6-dimemoxy-2-pyrimidinamine the title compound was obtained in 
62% purity by LC/MS. MS(ESI+): m/z = 564.6. 

Pv a m p1e49:f2^.4£Z^-4-irf3.4-dichlnrobeTizvnoxv l iniino)-l44-(dimethvlamino)butanoyll- 
A7-(l-Tia phthvlmethvlV2-Pvrro 1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(iert-but- 
10 oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 4- 

(dimethylamino)butanoyl chloride, and 1-naphthylmethylamine the title compound was 
obtained in 62% purity by LC/MS. MS(ESI+): m/z = 555.6. 

Example 50: (2S)-I^-(2.\ ,3-benzothiadi a 7.o1-4-vlVV -n.5-dichlorophenvn-4-oxo-l ,2-pyrroti-- 
dinedicarboxamide 

15 Following the general method as outlined in Example 22, starting from 1 -('erf-butoxy- 

carbonyl)-4-oxoproline, l,3-dichloro-5-isocyanatobenzene, and 2,l,3-benzothiadiazol-4-amine 
the title compound was obtained in 47% purity by LC/MS. MS(ESI+): m/z = 450.6. 

F.y am ple51:(2^4£Z>-^-ben7.v1-44chloromethvleneV7V--methvl-l-(4- phenoxyben2oylV2- 
pvrrolidirecarboxamide 

20 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^ert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl 
chloride, and N-benzyl-N-methylamine the title compound was obtained in 61% purity by 
LC/MS. MS(ESI+): m/z = 461.4. 

Pv am p!* 5? : dSAED-N 1 ^ 9-ethvl-9H-carbazol-3-v 1V4- f r(4-methoxvbenzYl)oxylimmo} -N x - 
25 (3-methvlphenvlV1.2-Pvrrolidinedicarboxamide 
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F.xamnle 61 : (2SAEZ)-N-(3A-dimttho^be ^y} )^ -fdiphenylacetyl)-4-(methoxYiminoV2 . - 
pyrrnlifiinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Htert-buX- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
3,4-dimethoxybenzylamine the title compound was obtained in 74% purity by LC/MS. 
MS(ESI+): m/z = 502.6. 

p Y o^ r l P 62j (?^4^-^ 1 - (^^-dichlorophe T.vlV4-rethoxviminoV^ 2 -r2-(l//-pYrrol-l - 
y1)phenvn-1-2-pvrrolid inedicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£2)-l-(^^-but- 
oxycarbonyl)-4-(ethoxyirnmo)-2-pyrrolidinecarboxylic acid, 1 ,3-dichloro-5-isocyanato- 
benzene, and 2-(lH-pyrrol-l-yl)phenylamine the title compound was obtained in 54% purity 
by LC/MS. MS(ESI+): m/z = 500.6. 

E X a rnD le63jl2 ^^ 
M 1 -pentvl- 1 .2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ferf-but- 
oxy carbonyl)-4-{[(4<nemoxybenzyl)oxtf 

topentane, and l,3-benzodioxol-5-yhnethylamine the title compound was obtained in 63% 
purity by LC/MS. MS(ES1+): m/z = 5 1 1 .4. 

F ^ f i. 64j (9.y | 4^-7V-ben. 7 yl-4-[rben7.vloxv >imino 1 -1 -(dip heiw l*r P t ylV^memyl-2-pyrro- 
20 lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 

oxy)iinmo]-l-(/e^ acid ' d*^ 1 *** 1 chloride ' md 

N-benzyl-N-memylarnine the title compound was obtained in 42% purity by LC/MS. 

MS(ESI+): m/z = 532.4. 
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and l,3-benzodioxol-5-ylmethylamine the title compound was obtained in 51% purity. by 
LC/MS. MS(ESI+): m/z = 497.6. 

am ple 57: (2^-l-((144-fdimethvlar niT 1 n^itanovl1-4-methvlene-2-PVrrolidinyncarbonyl)- 
3-azetidinol 

Following the general method as outlined in Example 22, starting from l-(ter/-butoxy- 
carbonyl)-4-methyleneproline, 4-(dimethylamino)butanoyl chloride, and 3-azetidinol the title 
compound was obtained in 100% purity by LC/MS. MS(ESI+): m/z = 296.4. 

Fv.m plp.58: r2^4jg2)-l-(ri.r-bi P heDYl1-4-vlcarbonvlV4- n( 3 , 4 -dichl orobenzyl)oxylimino)- 
A^f2-fl//-Pvn-ol-l-vnphenvll-2-pyrro) idinecarboxamide 

10 Following the general method as outlined in Example 22, starting from (2SAEZ)-\-{tert- 
butoxycarbonyl)-4-{[(3,4-dichJorobenzyl)oxy]imino}-2-pyrrolidme^b ox^ acid, [1,1'- 
biphenyl]-4-carbonyl chloride, and 2-(lH-pyrrol-l-yl)phenylamine the title compound was 
obtained in 54% purity by LC/MS. MS(ESI+): m/z = 623.6. _ 



5 



Pvam plP. 59: r2^4JE:Z>-4-ben7^1idene-l-r (4-rh1nronhenoxv)acetyl1-^-(3,4-dimethoxybenzyl)- 
15 2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2 1 S,4£Z)-4-benzyli- 
dene-l-(/^-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, (4-chlorophenoxy)acetyl chlo-ride, 
and 3,4-dimethoxybenzylamine the title compound was obtained in 49% purity by LC/MS. 
MS(ESI+): m/z = 521.6. 

20 Fxam ple 60: (2^4EZ^-4-(rG.4-dichlorobenzvl ) nvvl iminol-l-(diphenylacetvlVAr-(2-thienyl- 
methvn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from {2S,AEZ)-\-{tert-hu\- 
oxycarbonyl)-4- {[(3,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, diphen- 
ylacetyl chloride, and 2-thienylmethylamine the title compound was obtained in 51% purity by 
25 LC/MS. MS(ESI+): m/z = 592.6. 
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Fv^Ip 65: QSAEZUmA ^-WnthiadiazoM-ylVUM V -hiphen Y n-4-vlcarbonyl)-4- 
CmethoxviminoV2-pvrr oHdinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^-but- 
oxycarbony^^-Cmethoxyimino^-pynolidinecarboxylic acid, [1,1 '-biphenylJ-4-carbonyl 
5 chloride, and 2,l,3-benzothiadia Z ol-4-amine the title compound was obtained in 66% purity by 
LC/MS. MS(ESI+): m/z = 472.4. 

ExarnoleMLlSS^g^^ 
P Yrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Htert-but- 
10 oxycarbonyl)-4-(methoxyimino)-2- P yrrolidinecarboxylic acid, [l,l'-biph e nyl]-4-carbonyl 
chloride, and 6-quinolinamine the title compound was obtained in 79% purity by LC/MS. 
MS(ESI+): m/z = 465.4. " " _ " 



Tem ple 67: (ISAEZH - a retoacetv l-^^v^-^ethoxYiminoV2-pyrro1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ferf-but- 
15 oxycarbonyl)-4-(memoxyimmo)-2-pyrrolidinecarboxylic acid, 2,4-oxetanedione, and 

benzylamine the title compound was obtained in 45% purity by LC/MS. MS(ESI+): m/z = 
332.2. 

T:^ r iP*a- (9.V4ra-l-(n. V-^ 
rnethvlV2-pvrrolidinecarboxamide 

20 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/err-but- 
ox yC arbonyl)-4-(chloromethylene)-2- P yrrolidinecarboxylic acid, [l,r-biphenyl]-4-carb 0 -nyl 
chloride, and 2-furylmemylamine the title compound was obtained in 70% purity by LC/MS. 
MS(ESI+): m/z = 421.4. 

25 [(?7?^-2-hvdroxv-2-phenetbvn-2-pvr rnliHinecaTboxamide 
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Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rm-but- 
oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxyhcacid, (4-chloro- 
phenoxy)acetyl chloride, and (ltfS)-2-amino-l-phenylethanol the title compound was obtained 
in 62% purity by LC/MS. MS(ESI+): m/z = 590.8. 

Example 70: (2SAEZ)-N-a\lv\- 1 -ff 1 . 1 '-biphenvll-4-v lcarbonvlV4-(methoxvimino)-2-pyrro- 
lidinecarboxamide 

Following the general method as outhned in Example 22, starting from (2SAEZ)-l-{tert-buX- 
oxycarbonyl)-4-(memoxyirnino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and allylamine the title compound was obtained in 87% purity by LC/MS. 
MS(ESI+): m/z = 378.2. 

Example 7 1 : (2SAEZ)- 1 -<T 1 - 1 , -biphenvl1-4-vlcarbon vn-4-f methoxviminoV^-(2-thienyl- 
methvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ierr-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-carbonyl 
chloride, and 2-thienylmethylarnine the title compound was obtained in 78% purity by 
LC/MS. MS(ESI+): m/z = 434.4. 

Example 72: ( 2S.4ZZV4-(cvanomefovleneV?W2-mrvlm ethvlVl -r(2-oxo-6-pentvl-2//-pyran- 
3-yDcarbonvl1-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-\-(tert-b\xt- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 2-furylmethylamine the title compound was obtained in 34% purity by 
LC/MS. MS(ESI+): m/z = 424.4. 

Example 73: (2SAEZ)-UW j^biphenvll-4-vlcarbonvlV^ -r2-furvlmethvlV4-(methoxvimino)- 
2-pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (2S,4i:Z)-l-(Jerf- 
butoxycarbonyl)-4Kmethoxyimino)-2-pyrrolidinecarboxylicacid, [l,l'-biphenyl]-4-carbonyl 
chloride, and 2-furylmethylamine the title compound was obtained in 75% purity by LC/MS. 
MS(ESI+): m/z = 418.4. 

5 Exam BleJ4ji2S,4J^ 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(*erf-but- 
oxycarbonyl)-4- {[(3,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, acetyl 
chloride, and cyclopropylamine the title compound was obtained in 52% purity by LC/MS. 
10 MS(ESI+): m/z = 384.4. 

Example 75 (2 <?.4£Z)-jV-(7-farvlmethvl >4-rmethoxviminoVl -r(2-oxo-6-pentyl-2#-pyran-3- 
yncaTbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rer^ 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidmecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
1 5 carbonyl chloride, and 2-furylmethylamine the title compound was obtained in 62% purity by 
LC/MS. MS(ESI+): m/z = 430.4. 

Pvam ple 76: f 2S.4EZVAr-henzvl-l -f M 1^hiphenvl1-4-vlcarbonyn-4-fmethoxyimino)-N- 
methvl-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-{tert- 
20 butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbonyl 
chloride, and N-benzyl-N-methylamine the title compound was obtained in 67% purity by 
LC/MS. MS(ESI+): m/z = 442.4. 

Fvamnle 77: (2SAFZ)-1 .rdiDhenv1^.etvlV4-(ethox vi m in o ) - ^-(2-th ie n Y lmethyl)-2-pyrrolidine- 
carboxamide 
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Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fert-buto- 
xycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 2- 
thienylmethylamine the title compound was obtained in 74% purity by LC/MS. MS(ESI+): 
m/z = 4624. 

5 Exam ple 78: (2S.4F7)-N-(2.\ .3-hen7.othiadia z .nl-4-vlV4-f cvanomethylene)-! .(diphenylacetyl)- 
2- pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(tert-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
2,1 ,3-benzothiadiazol-4-amine the title compound was obtained in 42% purity by LC/MS. 
10 MS(ESI+): m/z = 480.4. 

Exam ple 79: (2SH -( diphenvlacetvlV^-f 1 ^ a phthvlmethvlV4-oxo-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxycar- 
bonyD-4-oxoproline, diphenylacetyl chloride, and 1-naphthylmethylamine the title corn-pound 
was obtained in 60% purity by LC/MS. MS(ESI+): m/z = 463.4. 

15 Example 80: GJgZ.S.^S-flH-beii^midazol^-vlV I - (diphenylac et y l)- 3-pyrrolidinone O- 
methvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^r/-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrohdinecarboxylic acid, diphenylacetyl chloride, and 
1,2-benzenediamine the title compound was obtained in 72% purity by LC/MS. MS(ESI+): 
20 m/z = 425.4. 

Fvsm ple 81 : (2^-2-rUp r-bir>henvn - 4-v1c a rbonylV4-methylene-2-pyrrolidinyll-l/f-benz- 
imidazole 

Following the general method as outlined in Example 22, starting from l-(terf-butoxy- 
carbonyl)-4-methyleneproline, [l,l'-biphenyl]-4-carbonyl chloride, and 1,2-benzenedi-amine 
25 the title compound was obtained in 73% purity by LC/MS. MS(ESI+): m/z = 380.4. 
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Exam ple 82: (2SAED-1 -(U .l'-biphenvll-4-vlcarbonvlV4-(ch loromethvlene)-Ar-(2-methoxy- 
ethvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-l-(tert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylicacid, [l,l'-biphenyl]-4- 
carbonyl chloride, and 2-methoxyethylamine the title compound was obtained in 55% purity 
by LC/MS. MS(ESI+): m/z = 399.6. 

Fvam ple 83: rS.EZ.S^-S-nH-benzimidazol^-vl V l-rdiphenvlacetvlVS-Pvrrolidinone O- 
allvloxime 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4- 
10 [(allyloxy)-rnimo]-lK^-butoxycarbonyl)-2-pyn-olidinecarboxyUc acid, diphenylacetyl 

chloride, and 1,2-benzenediamine the title compound was obtained in 63% purity by LC/MS. 
MS(ESI+): m/z = 451.4. 

F.xam'ple 84: (2S.4£ZM-(ri.l'-biphenvn^ 
(m ethoxviminoV2 -p vrroli dinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rt-but- 
oxycarbonyl)^-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,r-biphenyl]-4-carbonyl 
chloride, and Nl ,N1 -diethyl- 1 ,2-emanediamine the title compound was obtained in 90% 
purity by LC/MS . MS(ESI+): m/z = 437.4. 

F.xamole 85: G,<?,4£Z>-l-fdiphenvlaceWl^- ^ (4-memoxvbergynoxvlimino}-^-(2-thienyl- 
20 methvlV2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(terr-but- 
oxycarbonyl>4- {[(4-memoxybenzyl)oxy]iniino}-2-pyrrolidinecarboxylic acid, diphenyl- 
acetyl chloride, and 2-thienymiethylarnine the title compound was obtained in 63% purity by 
LC/MS. MS(ESI+): m/z = 554.4. 
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Exam Blg 86: (2SAEZ)-\ -(\\ ,l'-biphen y11 -4-vlcaTbo n vlV^-(3.4-dimethoxybenzvl)-4-(methoxY- 
iminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-\-(.tert-b\i\- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
5 chloride, and 3,4-dimethoxybenzylaniine the title compound was obtained in 58% purity by 
LC/MS. MS(ESI+): m/z = 488.4. 

Ex am ple 87 : (2SAEZ)- 1 -acetoar.ervl-4-f methox viminoV A T-f 1 -naphthvlmethylV2-pyrrolidine- 
carboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(/er/-but- 
10 oxycarbonyl)-4-(methoxyimmo)-2-pyrrohdinecarboxylic acid, 2,4-oxetanedione, and 1- 

naphthylmethylamine the title compound was obtained in 40% purity by LC/MS. MS(ESI+): 
m/z = 382.2. 
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Example 88: (2^4gZ>-A^-allvl-4WrG.4-di c hlorobenzvnoxy1imino)-l-(diphenylacetvl>2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-l -(rert-but- 
oxycarbonyl)-4-{[(3,4^chlorobenzyl)oxy]irrmio}-2-pyrrohdinecarboxylicacid,diphenyl- 

acetyl chloride, and allylamine the title compound was obtained in 54% purity by LC/MS. 

MS(ESI+): m/z = 536.6. 

Exarn BlgJ9Lj2£^jE^^ 
20 pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Htert-but- 
oxycarbonyl)-4-{[(3,4-(hchlorobenzyl)oxy]immo}-2-pyrrolidmecarboxyUcacid,^ 
natopentane, and 6-quinolinamine the title compound was obtained in 54% purity by LC/MS. 
MS(ESI+): m/z = 542.6. 
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F.y 3 m ple90: r25.4jgZ^-4-(chIoromethv1eneVl-(d i phenvlacetYlV7V-rf2^^-2-hvdroxy-2- 
phenethyll-2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-but- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
5 (l£^-2-amino-l -phenylethanol the title compound was obtained in 87% purity by LC/MS. 
MS(ESI+): m/z = 475.4. 

Tram ple 91: Q&tMLl .1'-biphenvl1^-v1carix)nvlVM ^2^-2-hvdroxv-2-phenettivl1-4- 
methvlene-2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxycar- 
10 bonyl)-4-methyleneproline, [l,l'-biphenyl]-4-carbonyl chloride, and 2-amino-l-phenyl- 
ethanol the title compound was obtained in 74% purity by LC/MS. MS(ESI+): m/z = 427.4. 



F.^m ple 92: (2SAE7\-\ -( [1 .1 '-bipbenvn-4-vlcarhnnvlV4-fchloromethvleneV^ -(6-quinolinYl)- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(fert-but- 
15 oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbo-nyl 
chloride, and 6-quinolinamine the title compound was obtained in 73% purity by LC/MS. 
MS(ESI+): m/z = 468.4. 

Fvam ple 93 : (2£4£Z)-4-benzvlidene-Ar-r2-rdiethvl ammo^ethvl1-l -(diphenvlaceryl)-2-pyrro- 
lidinecarboxamide 

20 Following the general method as outlined in Example 22, starting from (2S,4£Z)-4-benzyli- 
dene-1 -(iert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
N1.N1 -diethyl- 1,2-emanediamine the title compound was obtained in 71% purity by LC/MS. 
MS(ESI+): m/z = 496.4. 

FYsm ple 94: (2S.4EZV1 -acetoacetvl-4-rmethoxvimi n oV/V-(2-thienvlmethvlV2-pyrrolidinecar- 
25 boxamide 
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Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(<err-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2,4-oxetanedione, and 2- 
thienylmethylamine the title compound was obtained in 42% purity by LC/MS. MS(ESI+): 
m/z = 338.2. 

Ex jy n pie_9iil2^^ 
ethvlV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£2)-l-(^r/-but- 
oxycarbonyl>4-{[(3,4-dichlorober^yl)oxy]imino}-2-pyrroUdinecarboxylic acid, acetyl 
chloride, and (1^-2-amino-l-phenylethanol the title compound was obtained in 48% purity 
by LC/MS. MS(ESI+): m/z = 464.6. 

Tem ple 96: (2.? 4^-4.(rG.4-dirh1nrnber^vnox v l imino^Ar 1 -(3,5-dichlorophenyl)-^ 2 -(6- , 
quinolinvl)-1.2-Pvrro1idinedicarb oxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(re*- 
butoxycaibonyl)^{[(3,4-dicUorobenzyl)oxy]imm 

dichloro-5-isocyanatobenzene, and 6-quinolinamine the title compound was obtained in 66% 
purity by LC/MS. MS(ESI+): m/z = 617.2. 

Pim ple 97: QS 4^4-fmethoy Y^""^-" -nanhthv1methvlVl-(phpnox Y ac-etyl)-2-pyrro- 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rerf-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrohdinecarboxyUc acid, phenoxyacetyl chloride, and 1- 
naphthylmethylamine the title compound was obtained in 99% purity by LC/MS. MS(ESI+): 
m/z = 432.2. 

Pim ple 98: (25 ^^-^chloror n^ Yl^eV^S^-dimethoxybenzYiyi -[(?-oxo-6-pentyl-2//- 
rY r g Ti-q- Yncarbonvn-2 -pY rro1idinecarboxaniide 
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Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert-bui- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 3,4-dimethoxybenzylamine the title compound was obtained in 51% 
purity by LC/MS. MS(ESI+): m/z = 503.4. 

Example 99 : (2SAEZ)-\ -(diphenvlacetvn-4-(methox v iminoV7^-f2-thienvlmethyl)-2-pyrroli- 
dinecarboxamide 



Following the general method as outlined in Example 22, starting from (2S,4£Z)- 1 -(tert-but- 
oxycarbonyl)-4-(methoxyimino>2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 2- 
thienylmethylamine the title compound was obtained in 88% purity by LC/MS. MS(ESI+): 
10 m/z = 448.4. 

Example 1 00: (2SAEZ)-N-benz\\-\ -(diphenvlacetvl V 4-(methoxvimino)-2-pyrrolidinecar- 
boxamide 

Following the gehefal method as outlined in Example 22, starting from (2S,4EZ)- l-(^rt-but- 
oxycarbonyl)-4^methoxyimino)-2-pyrrolidinecarboxyUc acid, diphenylacetyl chloride, and 
1 5 benzylamine the title compound was obtained in 82% purity by LC/MS . MS(ESI+) : m/z = 
442.4. 

Exam ple 101: (2SAEZ)-U\\A '-biphenvn-4-v1carbonvn-4-ir(3,4-dichlorobenzy l)oxylimino}- 
AT-r2-('diethvlamino > )ethvl1-2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ferr-but- 
20 oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, [1 ,1 '-bi- 
phenyl]-4-carbonyl chloride, and N1,N1 -diethyl- 1,2-ethanediamine the title compound was 
obtained in 74% purity by LC/MS. MS(ESI+): m/z = 581.6. 

Example 1 02: (2SAEZ)-4- irn.4-dichloroben7vnoxvlimino> -1 dimethyla mino)butanoyl1- 
7\/-(6-QuinolinylV2-pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-bu\- 
oxycarbonyl)-4- { [(3 ,4-dicWorobenzyl)oxy]irnino } -2-pyrrolidinecarboxylic acid, 4-(dime- 
thylamino)butanoyl chloride, and 6-quinolinamine the title compound was obtained in 95% 
purity by LC/MS. MS(ESI+): m/z = 542.6. 

5 Example 103: a^.4£Z)-l-(ri.l'-biphenvl1-4-vlcarbonvlV7V'-(5-emvl-13.4-thiadiazol-2-vn-4- 
(methox viminoV2 -pyrroli dinecarbox amide 

Following the general method as outlined in Example 22, starting from (2 1 S',4£'Z)-l-(/ert-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,r-biphenyl]-4-carbonyl 
chloride, and 5-emyl-l,3,4-triia(hazol-2-amine the title compound was obtained in 89% purity 
10 by LC/MS. MS(ESI+): m/z = 450.2. 

Exam ple 104: (2^.4i:2n-7V-ben2rvl-l-(ri.l'-biphenvn-4-vlcarbonvlM-(m emox\aminoV2-pvrro- 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rert-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbonyl 
15 chloride, and benzylamine the title compound was obtained in 72% purity by LC/MS. 
MS(ESI+): m/z = 428.2. 

Exam ple 1 05: (2S.4£Z^-7^-benzvl-l 4diphenvlaceWlV4-(ethox\dnimoV2-pvrrolidinecarbox- 
amide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(tert- 
20 butoxycarbonyl)-4-(emoxyimino)-2-pyrrohdinecarboxylic acid, diphenylacetyl chloride, and 
benzylamine the title compound was obtained in 53% purity by LC/MS. MS(ESI+): m/z = 
456.4. 

Example 1 06: (25'.4£ , Z)-^ z -cvclopropvl-4- (rG^-dicrilorobergynoxvl iminol-T^-rS-methoxy- 
phenvD-l .2-pvrrolidinedicarboxamide 
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Following the general method as outlined in Example 22, starting from (2S',4f;Z)-l-(rert-but- 
oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pynolidinecarboxylicacid, 1-isocya- 
nato-3-methoxybenzene, and cyclopropylamine the title compound was obtained in 45% 
purity by LC/MS. MS(ESI+): m/z = 491.6. 

5 Example 1 07: (2SAEZ)-l -fdiphenvlaceWlVA^f2/?6V2 -hvdroxv-2-phenethyll-4- {f(4- 
methoxvben-zvDoxvliminol-2-PWolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-l-(tert-buX- 
oxycaxbonyl)-4- {[(4-memoxybeiizyl)oxy3imino}-2-pyrrolidinecarboxylic acid, diphenyl- 
acetyl chloride, and (li?5)-2-arnino-l-phenylethanol the title compound was obtained in 66% 
10 purity by LC/MS. MS(ESI+): m/z = 578.4. 

Example 1 08: (25VjV-f 2-furvlmemvlV4-methvlene- l -f (2-oxo-6-pentvl-2//-pyran-3- 
vDcarbonvll-2-pyrrolidinecarboxamide - - 

Following the general method as outlined in Example 22, starting from l-(tert-butoxycar-^ ; 

bonyl)-4-methyleneproline, 2-oxo-6-pentyl-2H-pyran-3-carbonyl chloride, and 2-furyl- 
1 5 methylamine the title compound was obtained in 43% purity by LC/MS. MS(ES1+): m/z = 
399.2. 

Example 1 09: (2SAEZ)-N-(2. 1 .3-benzothiadiazol-4-vlV 1 -fdiphenvla cetvlV4-(methoxviminoV 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-bxxt- 
20 oxycarbonyl)-4-(memoxyimmo)-2-pyiToliQinecarboxyhc acid, diphenylacetyl chloride, and 
2,l,3-benzothiadiazol-4-amine the title compound was obtained in 69% purity by LC/MS. 
MS(ESI+): m/z = 486.4. 

Exam ple 1 10: (2^-M-(3.5-dichlorophenvlVA^2-(3.4-dimethoxvb enzvn-4-oxo-1.2- 
pyrrolidine-dicarboxamide 
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Following the general method as outlined in Example 22, starting from 1 -(/err-butoxy- 
carbonyl)-4-oxoproline, l,3-dichloro-5-isocyanatobenzene, and 3,4-dimethoxybenzylamine 
the title compound was obtained in 48% purity by LC/MS. MS(ESI+): m/z = 466.6. 

Example 1 11 : (25 .4£Z^-A^-benzvl-l-rdiphenvlacetvn-4-(fr4-methoxvben2vnoxvlimino)-2- 
5 pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£2)-l-(rert-but- 
oxycarbonyl)-4-{[(4-memoxyben2yl)oxy]mimo}-2-pyrrolidinecarboxylicacid, diphenyl- 
acetyl chloride, and benzylamine the title compound was obtained in 60% purity by LC/MS. 
MS(ESI+): m/z = 548.4. 

10 Example 1 12: f25.4£Z^-1 -ben20vl-4-^f3.4-dichlorobenzvnoxvlimino)-Ar-f6-Quinolinvn-2- 
pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-but- 
oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, benzoyl 
chloride, and 6-quinolinamine the title compound was obtained in 67% purity by LC/MS. 
15 MS(ESI+): m/z = 533.6. 

Example 113: C2g.4£'Z)-l-ac etoacetvl-?/-cvclopropvl-4-(rf3.4-dichlorobenzvnoxvlimino)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4- {[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 2,4- 
20 oxetanedione, and cyclopropylamine the title compound was obtained in 76% purity by 
LC/MS. MS(ESI+): m/z = 426.6. 

Example 1 14: (2SA EZ)^-U(3A-dicUoTobenzvl)oxy}imino)-NU(2]i^-2-hvdToxy-2- 
phenethvll-y-pentvl-l^-pyrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4fsZ)-l -(/ert-but- 
25 oxycaroonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 1-isocya- 
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natopentane, and (l#S)-2-amino-l-phenylethanol the title compound was obtained in 47% 
purity by LC/MS. MS(ESI+): m/z = 535.6. 

F.xamnle 1 15: r2,y.4£^-rftenzvloxv)imin n V^-f l-naphtfavlmethyl)-Hph enoxYacetYl>2- 
pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)irnino]-l-(/er?-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 
1-naphthylmethylamine the title compound was obtained in 74% purity by LC/MS. MS(ESI+): 
m/z = 508.4. 

TWam ple 116: r2^-14ri-l'-biDhenvl1-4-vlcarbonv n -4-methvlene-A/-(6-qumolinyl)-2-pvrroli- 
10 dinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxy- 



5 



carbonyl)-4-methyleneproline, [l,l'-biphenyl]-4-carbonyl chloride, and 6-quinolinamine the 
title compound was obtained in 88% purity by LC/MS. MS(ESI+): m/z = 434.2. . . 

Fvam pte 1 1 7: r2^4£Zl-A/-cvclonroDvl-4-(rf3.4-dichlorobenzyl)oxvlim ino}-l-(diphenyl- 
15 acetvlV2 -pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£2)-l-(ferf-but- 
oxycarbonyl)-4-{[(3,4-dichlorobeniyl)oxy]imino}-2-pyrrolidinecarboxylicacid,diphenyl- 

acetyl chloride, and cyclopropylamine the title compound was obtained in 49% purity by 
LC/MS. MS(ESI+): m/z = 536.6. 
20 F.xam ple 118: (2.y.4EZ>-l-(4-cvanobenzovlV 4-([G.4-dichlorobenzyl)oxylimino}-N-(6- 
quinolinvlV2 -pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-{tert- 
butoxycarbonyl)-4-{[(3,4-dichlorobeiizyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 4- 
cyanobenzoyl chloride, and 6-quinolinamine the title compound was obtained in 52% purity 
25 by LC/MS. MS(ESI+): m/z = 558.6. 
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Example 119: (2S)-4-oxo- 1 -(phenox vacetvIVA^-r2-( 1 #-pvttq1- 1 -vnphenyll-2- 
pvrrolidinecarbox-amide 

Following the general method as outlined in Example 22, starting from l-(ier/-butoxycar- 
bonyl)-4-oxoproline, phenoxyacetyl chloride, and 2-(lH-pyrrol-l-yl)phenylamine the title 
compound was obtained in 42% purity by LC/MS. MS(ESI+): m/z = 404.2. 

Example 1 20: ( 2S.4£ZVAT-cvclopropvl-4- i rG.4-dich lorobenzvnoxv1imino) - 1 -(methoxy- 
acetvlV2-PYrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4- {[(3 ,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 
methoxyacetyl chloride, and cyclopropylamine the title compound was obtained in 54% purity 
by LC/MS. MS(ESI+): m/z = 414.6. 

Example 121: r25.4£Z>-V-n.3-benzodioxol-5-vlmethvlVl-(Tl .l'-biphenvn-4-vlcarbonyl)-4- 
(methox\dminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-{tert-buX- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxyUc acid, [1 ,l'-biphenyl]-4-carbonyl 
chloride, and l,3-benzodioxol-5-ylmethylamine the title compound was obtained in 64% 
purity by LC/MS. MS(ESI+): m/z = 472.4. 

Example 122: f3£Z.5^-54f4-aceWl-l-piperazinvncarbonvll- l-acrvlovl-3-pyrrolidinone O- 
C3.4-dichlorobenzynoxime 

Following the general method as outlined in Example 22, starting from (2SAEZy\-(tert-bu\- 
oxycarbonyl)-4- {[(3 ,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, acryloyl 
chloride, and 1-acetylpiperazine the title compound was obtained in 79% purity by LC/MS. 
MS(ESI+): m/z = 467.6. 

Example 123: f2^-l-(ri-l'-biphenvl1-4-vlcaibonvlV A^(2-furvlmethvlM-methylene-2- 
pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from l-(*erf-butoxycar- 
bonyl)-4-methyleneproline, [l,l'-biphenyl]-4-carbonyl chloride, and 2-furylmethylamine the 
title compound was obtained in 94% purity by LC/MS. MS(ESI+): m/z = 387.2. 

Ex ample 124: ( 2S.4£Z>4-(cvanomethvleneVAr-( 3 .4-dimethox vbenzvlV 1 -U 2-oxo-6-pentvl- 
5 2//-pvran-3-vl)carbonvl1-2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 3,4-dimethoxybenzylamine the title compound was obtained in 65% 
purity by LC/MS. MS(ESI+): m/z = 494.4. 

10 Example 125: f2^.4jgZ)-l-rn3enzovlamino')carbonvn-4-(cvanomethvl eneVAf-(9-ethvl-9.y- 
carbazol-3-v3V2-pvrrolidipecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)- l-(rerr-but- 

oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, benzoyl isocyanate, and ,9-_ _ 

ethyl-9H-carbazol-3-amine the title compound was obtained in 74% purity by LC/MS. 
15 MS(ESI+): m/z = 492.4. 

Exam ple 126: (25 , .4£Z)-l-benzovi-A^-r2-('diemvlaniino')ethvl1-4-toet hoxviminoV2-pvrroli- 
dinecarboxamide 

Following the general method as outlined in Example 22, starting from (2iS,4£Z)-l-(terr- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxyhc acid, benzoyl chloride, and 
20 Nl ,N1 -diethyl- 1 ,2-ethanediamine the title compound was obtained in 80% purity by LC/MS. 
MS(ESI+): m/z = 361.2. 

Example 127: (2£4£Z)-Air2-(diethvlamino')ethvl1-l -(diphenvlacetvlV4-r ethoxviminoV2- 
pvrrolidrnecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
25 butoxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
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Nl,Nl-diethyl-l,2-ethanediamine the title compound was obtained in 50% purity by LC/MS. 
MS(ESI+): m/z = 465.4. 

Fvam ple 1 28: (2,?.4£:Z)-^-(2.1.3-benzothiadiazol-4-vn-4-r(benzvloxv) imino1-l-(4-cyano- 
henzovlV2-pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l-(rer/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, 
and 2,l,3-benzothiadiazol-4-amine the title compound was obtained in 55% purity by LC/MS. 
MS(ESI+): m/z = 497.4. 

Fvam ple 1 29: (2EZ)-[5-H ^-henzimida7.ol-2-vlVl-(n ■T-hiphenvn-4-y 1carbonYl)-3-pyrro- 
10 lidinvlidene]ethanenitrile 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(*e*-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 1 ,2-benzenediamine the title compound was obtained in 70% purity by LC/MS. 
MS(ESI+): m/z = 405.2. 

15 Exam ple 1 30: f 2.T.4EZM-(ch1oromethvlen eV7V-( 9-ethvl-9#-carbazol-3-yl)-l - 
(phenoxvacetvlV2-pvrroHdinecarb oxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rf-but- 
oxycarbonyl)-4-(chloromethylene)-2-pyrTolidinecarboxyHc acid, phenoxyacetyl chloride, and 
9-ethyl-9H-carbazol-3-amine the title compound was obtained in 63% purity by LC/MS. 
20 MS(ESI+): m/z = 488.6. 

Fyam ple 131 : (25 f )-y-(9-ethvl-9H-carbazol-3- v 1V^-(3-methoxvphenyl>4-methylene-l,2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from 1 -(rert-butoxycar- 
bonyl)-4-methyleneproline, l-isocyanato-3-methoxybenzene, and 9-ethyl-9H-carbazol-3- 
25 amine the title compound was obtained in 47% purity by LC/MS. MS(ESI+): m/z = 469.4. 
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Exam ple 1 32: f 25.4.gZ)-4-fcvanomethv]eneVA^-f9-ethvl-9//-carbazol-3-vlV2-pvrrolidinecar- 
boxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, and 9-ethyl-9H-carbazol- 
5 3-amine the title compound was obtained in 36% purity by LC/MS. MS(ESI+): m/z = 345 .2. 

Exam ple 133: (2.S.4£ , Z)-l-('4-cvanobenzovl')-7V-r2-rdiethvlamino > )ethvl1-4-('methoxvimino)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2iS,4£Z)-l-(fert-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, and 
10 Nl,Nl-diethyl-l^-ethanediamine the title compound was obtained in 58% purity by LC/MS. 
MS(ESI+): m/z = 386.2. 

Exam ple 134: 4-(r(25 , .4£Z^-2-(l//-benzimidazol-2-vlV4-fcvanomethvlenefavr rolidinvll- 
carbonvllbenzonitrile 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
15 butoxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecafboxylic acid, 4-cyanobenzoyl chloride, 
and 1,2-benzenediamine the title compound was obtained in 84% purity by LC/MS. 
MS(ESI+): m/z = 354.2. 

Exam ple 135: f2^.4£Z^-4-rfallvloxvMmino1-l-r4-fdimethvlamino'>buta novll-^-(9-ethvl-9//- 
carbazol-3-vn-2-pyrrolidinecarboxamide 

20 Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(allyl- 

oxy)imino]- 1 -(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-(dimethylamino)-butanoyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 40% purity by 
LC/MS. MS(ESI+): m/z = 490.4. 

Exam ple 1 36: (25.4£:Z)-4-benzvlidene-Ar-r9-ethvl-9H-carbazol-3-v lV2-pyrrolidinecarbox- 
25 amide 
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Following the general method as outlined in Example 22, starting from (2S,4£Z)-4-benzyli- 
dene-l-(tert-butoxycarbonyl)-2-pynolidinecaiboxylic acid, and 9-ethyl-9H-carbazol-3-amine 
the title compound was obtained in 53% purity by LC/MS. MS(ESI+): m/z = 396.2. 

Fv am p 1e 1 37: (2S.4£Z)-4-benzvlidene-1 -r4-fdimethv 1aTnmo^butanov11-AK9-etfayl-9Jf-cart)a- 
5 7.ol-3-vlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-4-benzyli- 
dene-l-(^rf-butoxycarbonyl)-2-pyrrolidinecarboxylicacid, 4-(dimemylarnino)butanoyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 74% purity by 
LC/MS. MS(ESI+): m/z = 509.4. 
10 Exam ple 138: (?^.4^-4-fcMorornethvleneVN -^-ethvl-9/f-carba7o1-3.ylV2-p>Trolidine : 
carboxamide 

Following the general method as outlined in Example 22, starting from (25,4 J EZ)-l-(?ert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxyhc acid, and 9-ethyl-9H-carbazol- 
3-amine the title compound was obtained in 73% purity by LC/MS. MS(ESI+): m/z = 354.4. 

15 Exarn plgJ^iJl^^H^ 

Following the general method as outlined in Example 22, starting from l-(^/-butoxycar- 
bonyl)-4-methyleneproline, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained 
in 71% purity by LC/MS. MS(ESI+): m/z = 320.2. 

Example 1 40: ( 2 1 S.4^-4-rcvanomethvl ^ fi V^-(9-ethvl-9F-carbazol-3-yl)-l -(4-phenoxy- 
20 benzovlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2,S,4f;Z)-l-(/err-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl chlo-ride, 
and 9-emyl-9H-carbazol-3-amine the title compound was obtained in 37% purity by LC/MS. 
MS(ESI+): m/z = 541.4. 
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F.y am ple 141: iV-ir(2,S , .4£Z)-2-ri//-benzimida7o1-2-vn-4-r chloromethvlene)pvrrolidinyll- 
carbonvll benzamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)- \-(tert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, benzoyl isocyanate, and 
5 1 ,2-benzenediamine the title compound was obtained in 5 1% purity by LC/MS.'MS(ESI+): 
m/z = 381.4. 

Exam ple 142: (2^-Ar 1 -f3.5-dichlorophenvlV^ 2 -(9-ethvl-9/f-carbazol-3-vn-4-methYlene -l 1 2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxycar- 
10 bonyl)-4-methyleneproline, 1 ,3-dichloro-5-isocyanatobenzene, and 9-ethyl-9H-carbazol-3- 
amine the title compound was obtained in 40% purity by LC/MS. MS(ESI+): m/z = 507.6. 

Fvam ple 143: (2^-l-(dinhenvlacetYn-^-(9-ethvl-9 ^-carbazol-3-vn-4-methvlene-2-pvrro- 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(/erf-butoxycar- 
15 bonyl)-4-methyleneproline, diphenylacetyl chloride, and 9-ethyl-9H-carbazol-3-amine the title 
compound was obtained in 42% purity by LC/MS. MS(ESI+): m/z = 514.4. 

Exam ple 144: g^gZ^-l-benzovl^-fchloromethvlene^-TV- fQ-ethvl-gTy-carbazol-B-yl)^- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(/err-but- 
20 oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 9- 
ethyl-9H-carbazol-3-amine the title compound was obtained in 48% purity by LC/MS. 
MS(ESI+): m/z = 458.4. 

F.vam ple 145: f25.4gZ^-l-(ri.l'-biphenvl1-4-vlcarbonvlV4-(c vanomethvleneVjV-(9-ethYl-9//- 
carbazol-3-YlV2-pyrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (2<S,4£Z)-l-(/erf-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 32% purity by 
LC/MS. MS(ESI+): m/z = 525.4. 

5 Example 146: (2^.4.EZ)-4-(cvanomethvleneVA^-f9-ethvl-9/7 T -carbazol-3-vlVl-(3-oxobutvlV2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert-b\xl- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 3-buten-2-one, and 9-ethyl- 
9H-carbazol-3-amine the title compound was obtained in 59% purity by LC/MS. MS(ESI+): 
10 m/z = 415.2. 

Example 147: (2^-l-r(4-chlorophenoxv')acervll-7^-(9-ethvl-9tf-carbazol-3-vlV4-methvlene-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(fer/-butoxycar- 
bonyl)-4-methyleneproline, (4-chlorophenoxy)acetyl chloride, and 9-ethyl-9H-carbazol-3-~ 
15 amine the title compound was obtained in 100% purity by LC/MS. MS(ESI+): m/z = 488.4. 

Example 1 48: (2S)- 1 -(T 1 . 1 '-biphenvn^-vlcarbonvn-Ar-fg-ethvl-g^-carbazol^-vn^- 
methvlene-2-pvrrolidmecarboxamide 

Following the general method as outlined in Example 22, starting from 1 -(terf-butoxycar- 
bonyl)-4-methyleneproline, [l,r-biphenyl]-4-carbonyl chloride, and 9-ethyl-9H-carbazol-3- 
20 amine the title compound was obtained in 46% purity by LC/MS. MS(ESI+): m/z = 500.4. 

Example 149: 2-f(2^,4£Z)-4-(chloromemvlene)pwolidmvll-l^-benzimidazole 

Following the general method as outlined in Example 22, starting from {2S,4EZ)-\-(tert-bu\- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxyhc acid, and 1,2-benzenedi amine the 
title compound was obtained in 43% purity by LC/MS. MS(ESI+): m/z = 234.4. 
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Example 1 50: f 2^.4£2^-4-(ethoxviminoVA^f 9-ethyl-9Jf <arbazolO-v1V2-pyrrolidinecarbox- 
amide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert-b\xl- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, and 9-ethyl-9H-carbazol-3-amine 
the title compound was obtained in 91 % purity by LC/MS. MS(ESI+): m/z = 365.2. 

Example 151 : (2^-l-benzovl-A^-(9-ethvl-9^-caTbazol-3- vn-4-methvlene-2-pyrrolidinecarbox- 
amide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxycar- 
bonyl)-4-methyleneproline, benzoyl chloride, and 9-ethyl-9H-carbazol-3-arnine the title 
compound was obtained in 52% purity by LC/MS. MS(ESI+): m/z = 424.2. 

Exam ple 152: (2£4£ZWW2^diethvlamiiio^ 
zvfloxv1imino)-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(terf7 

butrocycaibOTy^ acid ' 
diphenylacetyl chloride, and Nl,Nl-diemyl-l,2-ethanediamine the title compound was 

obtained in 56% purity by LC/MS. MS(ESI+): m/z = 557.4. 

Example 1441 53 (2SAEZ^\ -benzovl-Ar-(?-furvlmethvlV 4- f r(4-methoxvhcmvlV>xv1imino}-2- 
pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(feit-but- 
- oxycarbonyl)-4-{[(4-memoxybenzyl)oxy]immo}-2-pyrrolidmecarboxyUc acid, benzoyl 
chloride, and 2-furylmethylamine the title compound was obtained in 40% purity by LC/MS. 
MS(ESI+): m/z = 448.2. 

Example 1 54: r2^4^-4-^ e ^-butoxYimir,oVA/-r2-(dieth vlamino^ethvll-l -(diphenylacetyl)-2- 
pYrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (2iS,4£'Z)-l-(rer/-but- 
oxycarbonyl)-4-(?err-butoxyimino)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 
Nl,Nl-diethyl-l,2-ethanediamine the title compound was obtained in 80% purity by LC/MS. 
MS(ESI+): m/z = 493.4. 

5 Example 1 55: (2S)-l-(\ 1 , 1 '-biphenvll-4-vlcarbonvl)-A^("3,4-dimethoxvbenzvn-4-methvlene-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(terf-butoxycar- 
bonyl)-4-methyleneproline, [l,l'-biphenyl]-4-carbonyl chloride, and 3,4-dimethoxybenzyl- 
amine the title compound was obtained in 72% purity by LC/MS. MS(ESI+): m/z = 457.2. 

10 Example 1 56: (2^.4£'Z)-4-('cvanomethvleneV.^'-(3.5-dichlorophenvlV^ 2 -f 9-ethvl-9#-carba- 
zol-3-vIV 1 ,2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£Z)-l-(rert-but- 
oxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 1 ,3-dichloro-5-isocyana- 
tobenzene, and 9-ethyl-9H-carbazol-3 -amine the title compound was obtained in 60% purity 
15 by LC/MS. MS(ESI+): m/z = 532.8. 

Example 1 57: (•2^.4£ , Z)-4-frallvloxvMminol-^ 2 -(9-ethvl-9//-carbazol-3-vlV^-phenvl-l ,2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-4- 
[(allyloxy)-imino]- 1 -(fert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, isocyanatobenzene, 
20 and 9-ethyl-9H-carbazol-3 -amine the title compound was obtained in 67% purity by LC/MS. 
MS(ESI+): m/z = 496.4. 

Example 1 58: C2iS^-.?V 2 -('9-ethvl-9.y-carbazol-3-vl')-4-methvlene-A^-phenvl-1.2- 
pvrrolidinedicar-boxamide 
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Following the general method as outlined in Example 22, starting from 1 -(fert-butoxycar- 
bonyl)-4-methyleneproline, isocyanatobenzene, and 9-ethyl-9H-carbazol-3-amine the title 
compound was obtained in 66% purity by LC/MS. MS(ESI+): m/z = 439.2. 

Exam ple 159: r25.4£Z)-A^-(2a.3-benzothiadiazol-4-vlV^ 1 -(3.5-dichlorophenvlV4-fmethoxv- 
5 imino)- 1 ,2-pyrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4.EZ)-l-(terf-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 1 ,3-dichloro-5-isocyanato- 
benzene, and 2,l,3-benzothiachazol-4-amine the title compound was obtained in 55% purity by 
LC/MS. MS(ESI+): m/z = 479.6. 

10 Example 160: (2£Z>45-n//-benzimidazol-2-vlVl-(4-phenoxvbenzovlV 3-pvrrolidinvli- 
denelethanenitrile 

Following the general method as outlined in Example 22, starting from (25',4 J E'Z)-l-(rer/- 
butoxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl 
chloride, and 1,2-benzenediamine the title compound was obtained in 90% purity by LC/MS. 
15 MS(ESI+): m/z-= 421 .2. 

Example 161 : (2^4£Z)-4-(rgr/-butoxNdminoVl-(2-ethoxv-l-naphmovn-iV-(9-ethvl-9//-carba- 
zol-3-vl>-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2 1 S',4£'Z)-l-(re/-/-but- 
oxycarbonyl)-4-(^er^butoxyimino)-2-pyrrolidinecarboxylic acid, 2-ethoxy-l-naphthoyl 
20 chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 47% purity by 
LC/MS. MS(ESI+): m/z = 591.4. 

Example 1 62: (2SAEZ)-\ -benzovl-^42-fdiethvlamino > >ethvll-4-(ethoxviminoV 2-PvrToli- 
dinecarboxamide 

Following the general method as outlined in Example 22, starting from (lSAEZ)-\-{tert- 
25 butoxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and N 1 ,N 1 - 
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diethyl-l,2-ethanediamine the title compound was obtained in 84% purity by LC/MS. 
MS(ESI+): m/z = 375.2. 

Example 163: (2 l S,4£Z)-^ 2 -r2.1.3-hen 7,othiadiazol-4-vn-4-rrben7.v1oxv')imino1-AA ] - r henYl-i ,7- 
pyrrolidinedicarboxamide 

5 Following the general method as outlined in Example 22, starting from (25,4iT2)-4-[(benzyl- 
oxy)imino]-l-(/ert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, isocyanatobenzene, and 
2,l,3-benzothiadiazol-4-amine the title compound was obtained in 57% purity by LC/MS. 
MS(ESI+): m/z = 487.4. 

Example 164: (2^4g Z)-l-(4-cvanobenzovn-4-(rf3.4-dichloroben7vnoxvlimmo)-^-n-n ap h- 
10 thvlmethvlV2-pwolidmecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert-but- 
oxycarbonyl)-4- {[(3,4-dichlorobenzyl)oxy]imino} -2-pyrrolidinecarboxylic aci^ 4-cyai^ 
benzoyl chloride, and 1-naphthylmethylamine the title compound was obtained in 39% purity 
by LC/MS. MS(ESI+): m/z = 571.6. 

15 Example 1 65: (2SAEZ)-N-(2. 1 J-ben7othiad iazoM-v1 V 1 -benzovl-4- f IY4-methoxvber.7.v1 V 
ox vlimino ) -2-pvrrolidinecarbox ami de 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert-but- 
oxycarbonyl)-4- {[(4-memoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, benzoyl 
chloride, and 2,l,3-benzotWadiazol-4-amine the title compound was obtained in 61% purity by 
20 LC/MS. MS(ESI+): m/z = 502.4. 

Example 166: (2SAEZ)^-[(a]\v\axv} immoi-N-(2- 1 3-benzothiadiazol-4-vlV 1 -fdiphenvlace- 
tvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-4- 
[(allyloxy)-imino]- 1 -(^r/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, diphenylacetyl 
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chloride, and 2,l,3-benzotHiadiazol-4-amine the title compound was obtained in 46% purity by 
LC/MS. MS(ESI+): m/z = 512.4. 

Exam ple 1 67: r25'.4£ , Z^-4-(ethoxviminoVA^-(9-ethvl-9i¥-carbazol-3-vn- 1 -r(2-oxo-6-pentvl- 
2jy-pvran-3-vl')carbonvll-2-pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (25,4£'Z)-l-(^«-but- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidmecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 75% 
purity by LC/MS. MS(ESI+): m/z = 557.4. 

Exam ple 168: r25.4^Z)-l-ber^ovl-4-(ethoxviminoVAf-r9-e thvl-9//-carbazol-3-vl)-2-pyrro- 
10 lidinecarbox amide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rerr- 
butoxycarbonyl)-4-(emoxyirnino)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 9-ethyl- 
9H-carbazol-3-amine the title compound was obtained in 74% purity by LC/MS. MS(ESI+): 
m/z = 469.4. 

15 Example 1 69: (2SAEZ)-4-( ethoxviminoV7V-(9-ethvl-9J7-carbazo l-3-vlVl-faethoxvacetyl)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferr- 
butoxycarbonyl)-4-(emoxyimino)-2-pyrrolidinecarboxylic acid, methoxyacetyl chloride, and 
9-emyl-9H-carbazol-3-amine the title compound was obtained in 88% purity by LC/MS. 
20 MS(ESI+): m/z = 437.2. 

Exam ple 170: r2^.4^Z>-4-rfbenzvloxvMminol-iV 2 -('9-ethvl-9.y -carbazol-3-vlVV-pentyl-l ,2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l-(ter/-butoxycarbonyl)-2-pyrrolidinecarboxylicacid, 1-isocyanatopentane, and 9- 
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ethyl-9H-carbazol-3-amine the title compound was obtained in 63% purity by LC/MS. 
MS(ESI+): m/z = 540.4. 

Example 171 : f3£ , Z55 l )-I-benzovl-5-ir4-('3.4-dichJorophenvl')-l-piperazinv]]carbonvl)-3- 
pvrrolidinone O-ethvloxime 

5 Following the general method as outlined in Example 22, starting from (2iS,4£Z)-l-(fer/-but- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and l-(3,4- 
dichlorophenyl)piperazine the title compound was obtained in 51% purity by LC/MS. 
MS(ESI+): m/z = 489.6. 

Example 1 72 : (2SAEZ)-A-\( allvloxvMmino1-Ar-(9-ethvl-9#-carbazol-3-vlVl -r(2-oxo-6-pentvl- 
10 2//-pvran-3-vl > )carbonvn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 
[(allyloxy)-imino]-l -(rert-butoxycarbonyl)-2-pyrrohdinecarboxylic acid, 2-oxo-6-pentyl-2H- 
. pyran-3-carbony l_chlori de,.and,9rem^ the title compound was obtained 

in 48% purity by LC/MS. MS(ESI+): m/z = 569.4. 

15 Example 173: (2^4£'Z)-4-(r(4-methoxvbenzvnoxv1imino)-7V : -(2-methoxvethvlV2-pvrrolidine- 
carbox amide 

Following the general method as outlined in Example 22, starting from (25,4£'Z)-l-(rerr-but- 
oxycarbonyl)-4-{[(4-memoxybenzyl)oxy]imino}-2-pyrrolidinecarboxyUc acid, and 2- 
methoxyethylamine the title compound was obtained in 52% purity by LC/MS. MS(ESI+): 
20 m/z = 322.2. 

Example 174: (2^,4£Z)-44(allyloxvMmino]-./V-(3,4-dimethoxvbenzvlVl-( - diphenvlacetvlV2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 
[(allyloxy)-immo]-l-(re^butoxycarbonyl)-2-pyrrolidinecarboxylic acid, diphenylacetyl 



BNSDOCID: <WO 0174769A1_L> 



WO 01/74769 



PCT/EPO 1/03 170 



-114- 

chloride, and 3,4-dimethoxybenzylamine the title compound was obtained in 63% purity by 
LC/MS. MS(ESI+): m/z = 528.4. 

Example 175: ^^^^^-rfallvloxvn'minol-l-^-cvanobenzovn-jV-^-ethvl-^-carbazol-S- 
vn-2-pyrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 

[(allyloxy)-imino]-l -(rer/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 43% purity by 
LC/MS. MS(ESI+): m/z = 506.4. 

Example 176: (25'.4£Z)-4-{f(4-memoxvbenzvl)oxvlimino)-l-r('2-oxo-6-pentvl-2/7-pvran-3- 
10 yl~)carbonvl1-7^-(6-quinolinvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4iTZ)-l-(rerf-but- 
oxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 2-oxo-6- 
pentyl-2H-pyran-3-carbonyl chloride, and 6-quinolinamine the title compound was obtained in 
61% purity by LC/MS. MS(ESI+): m/z = 583.4. 

15 Example 1 77: (2^.4i:Z)-7V-f9-emvl-9//-carbazol-3-vl>4-(methoxviminoV2-pmolidinecar- 
box amide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rert-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, and 9-ethyl-9H-carbazol-3- 
amine the title compound was obtained in 46% purity by LC/MS. MS(ESI+): m/z = 351 .2. 

20 Example 178: f25.4 j EZ)-^ 2 -(9-ethvl-9//-carbazol-3-vlV4-(methoxviminoVA rl -(3-methoxv- 
phenvP- 1 ,2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2.S , ,4£Z)-l-(/e/'N 
butoxycarbonyl)-4-(methoxyimmo)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3- 
methoxybenzene, and 9-ethyl-9H-carbazol-3-arnine the title compound was obtained in 100% 
25 purity by LC/MS. MS(ESI+): m/z = 500.4. 



BNSOOCID: <WO 0174769A1_I_> 



WO 01/74769 



PCT/EPO 1/03 170 



- 115 — 

Exam ple 1 79: (25 , ,4£Z^-4-(ethoxviminoV^ 2 -(9-ethvl-9//-carba2ol-3-vlV^ 1 -(3-methoxv- 
phenvlV1.2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25 , ,4JE'Z)-l-(^-but- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methoxy- 
5 benzene, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 60% purity by 
LC/MS. MS(ESI+): m/z = 514.4. 

Example 1 80: (25.4£ , Z)-l-f('4-chlorophenoxv)acetvl]-4-remoxvimino > )-7 > /-f9-ethvl-9H- 
carbazol-3-vlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£!Z)-l-(/erf-but- 
10 oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, (4-chlorophenoxy)acetyl 

chloride, and 9-ethyl-9H-cafbazol-3-amine the title compound was obtained in 100% purity by 
LC/MS. MS(ESI+): m/z = 533.4. 

Example 181 : (25',4.EZ)-4-rfallvloxvMminol-^-(9-ethvl-9jy-carbazol-3-vn-l-f4-phenoxv- 
benzovlV2-p"vrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2S,4£Z)-4- 

[(allyloxy)-imino]- 1 -(/ert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 63% purity by 
LC/MS. MS(ESI+): m/z = 573.4. 

Exam ple 182: (25'.4£Z>-A^-benzovl-A^-(9-emvl-9J/-caTbazol-3-vlV4-fmethoxviminoV1.2- 
20 pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)- l-(rer/-but- 
oxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, benzoyl isocyanate, and 9- 
ethyl-9H-carbazol-3-amine the title compound was obtained in 59% purity by LC/MS. 
MS(ESI+): m/z = 498.4. 
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Example 1 83: (25'.4£ , Z>-4-rrbenzvloxv > )iminol-7/-(9-ethvl-9i/-carbazol-3-vn-l - rr2-oxo-6- 
pentvl-2//-pvran-3-yl')carbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4-[(benzyl- 
oxy)imino]- 1 -(?er^butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
5 carbonyl chloride, and 9-ethyl-9H-carbazol-3 -amine the title compound was obtained in 93% 
purity by LC/MS. MS(ESI+): m/z = 619.6. 

Example 1 84: (2SAED-1 -acervl-4-(ethoxviminoV7V-(9-ethvl-9//-carbazol-3-ylV2-PYrroli- 
dinecarbox amide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
10 butoxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, acetyl chloride, and 9-ethyl- 
9H-carbazol-3-arnine the title compound was obtained in 87% purity by LC/MS. MS(ESI+): 
m/z = 407.2. 

Example 185: (2£4£ZM-fnq'-biphenvll-4-v^ 
caTbazol-3-vlV2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£2)-l-(re^-but- 
oxycarbonyl)-4-(emoxyiniino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 9-ethyl-9H-carbazol-3 -amine the title compound was obtained in 70% purity by 
LC/MS. MS(ESI+): m/z = 545.4. 

Example 1 86: (2SAEDA -acetvl-A^-r9-ethvl-9H-carbazol- 3-vlV4-rmethoxviminoV2-pyrroli- 
20 dinecarbox amide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferr- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, acetyl chloride, and 9-ethyl- 
9H-carbazol-3-amine the title compound was obtained in 69% purity by LC/MS. MS(ESI+): 
m/z = 393.2. 
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Exam ple 1 87: (25 l .4£ ! Z)-l-(diphenvlacetvlVA^-(9-ethvl-9F-carba2ol-3-ylV4-(methoxviminoV 
2 -pyrroli dinecarbox ami de 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rerf-but- 
oxycarbonyl)-4-(methoxyirriino)-2-pyrrolidinecarboxylic acid, diphenylacetyl chloride, and 9- 
5 ethyl-9H-carbazol-3-amine the title compound was obtained in 77% purity by LC/MS. 
MS(ESI+):m/z= 545.4. 

Example 188: (25 , ,4£Z)-4-r(allvloxvMmmol-^ 1 -benzovl-A^ 2 -(9-ethvl-9//-carbazol-3-vlV1.2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(allyl- 
10 oxy)immo]-l-(/e^butoxycarbonyl)-2-pyn-oliclinecarboxylic acid, benzoyl isocyanate, and 9- 
ethyl-9H-carbazol-3-amine the title compound was obtained in 63% purity by LC/MS. 
MS(ESI+): m/z = 524.4. 

Exam ple 1 89: ^^^^-A^-rg-ethvl-giZ-carbazol-S-vlM^methoxviminoVT/'-fS-methvlphe- 
nvlVl .2 -pyrroli dinedicarboxamide 

15 Following the general method as outlined in Example 22, starting from (2S£EZ)-\ -(ferr>but- 
oxycarbonyl)-4-(memoxyimmo)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methylben- 
zene, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 89% purity by 
LC/MS. MS(ESI+): m/z = 484.4. 

Example 190: r25'.4£Z^-4-(rr4-methoxvberavnoxv1inuno)-V-pentvl-A^-f2-t hienvlmethvn- 
20 1 .2-pyrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from {2S,4EZy\-(tert- 
butoxycarbonyl)-4- { [(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 1 - 
isocyanatopentane, and 2-thienylmethylamine the title compound was obtained in 86% purity 
by LC/MS. MS(ESI+): m/z = 473.2. 
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Example 191 : r25 , .4£ , Z)-4-(ethox>aminoVl-(methoxvacetvn-A^-(6-quinolinvl)-2-pvrro]idine- 
carboxamide 

Following the general method as outlined in Example 22, starting from (2SA£Z)-l-(tert- 
butoxycarbony])-4-(etooxyimino)-2-pyrrolidmecarboxylic acid, methoxyacetyl chloride, and 
5 6-quinolinamine the title compound was obtained in 81% purity by LC/MS. MS(ESI+): m/z = 
371.2. 

Example 192: r25,4£Z)-44rallvloxv)imino1-Ar-(9-emvl-9H-carbazol-3-vlV2-pyrrolidine- 
carbox amide 

Following the general method as outlined in Example 22, starting from Q.S,AEZ)-A- 
10 [(allyloxy)-irruno]-l-(Je^butoxycarbonyl)-2-pyrrolidinecarboxylic acid, and 9-ethyl-9H- 
carbazol-3-amine the title compound was obtained in 80% purity by LC/MS. MS(ESI+): m/z 
= 377.2. - - 

-Exam ple jJ?3ji2 J S a 4E/Q = 4 J J^^ 
(6-quinolinvlV2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2.S',4£'Z)-4-[(benzyl- 
oxy)immo]-lK^^butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-p: xan-3- 
carbonyl chloride, and 6-quinolinamine the title compound was obtained in 48% purity by 
LC/MS. MS(ESI+): m/z = 553.4. 

Example 1 94: r25',4i:Z)-4-r(anvloxy)imino1-/V-r2-('diethvlamino^ethvl1-2-pvrrolid inecarbox- 
20 amide 

Following the general method as outlined in Example 22, starting from (25 , ,4£ , Z)-4- 
[(allyloxy)-immo]-l-(terr-butoxycarbonyl)-2-pyn-ohdinecarboxylic acid, and Nl,Nl-diethyl- 
1,2-ethanediamine the title compound was obtained in 78% purity by LC/MS. MS(ESI+): m/z 
= 283.0. 
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Example 195: f25.4£Z)-l-r4-fdimethvlaminofeutanovl1-A/ , -(9-ethvl-9/^carbazol-3-vn-4- 
(methoxviminoV2-pvrrolidinecarboxaroide 

Following the general method as outlined in Example 22, starting from (2.S,4i:Z)-l-(ren- 
butoxycaTbonyl)-4-(methoxyimino)-2-pyrTolidinecarboxylic acid, 4-(dimethylamino)-butanoyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 42% purity by 
LC/MS. MS(ESI+): m/z = 464.2. 

Example 196: (2^-2-r(3-hvdroxv-l-azetidinvncarbonvn-7V-(3-methox vphenvlV4-oxo-l- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(rerf-butoxycar- 
bonyl)-4-oxoproline, l-isocyanato-3-methoxybenzene, and 3-azetidinol the title compound 
was obtained in 87% purity by LC/MS. MS(ESI+): m/z = 334.2. 

Example 1 97 : f 25.4gZ)^-rfbenzvloxvMmino1-A^9-etfavl-9Jf-carbazol-3 -vlVl -fohenoxvace- 
rvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l-(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 
9-ethyl-9H-carbazol-3-amine the title compound was obtained in 65% purity by LC/MS. 
MS(ESI+): m/z = 561.4. 

Example 198: (2^-JV-(9-ethvl-9F-carbazol-3-vlV4-methvlene-l-r(2-oxo -6-pentvl-2J7-pyran- 
3-vncarbonvn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(terr-butoxycar- 
bonyl)-4-methyleneproline, 2-oxo-6-pentyl-2H-pyran-3-carbonyl chloride, and 9-ethyl-9H- 
carbazol-3-amine the title compound was obtained in 70% purity by LC/MS. MS(ESI+): m/z 
= 512.4. 

Example 199: r2^4jgZ)-^-(9-ethvl-9//-carbazol-3-vn-l -fmemoxvacetvlV4 -(methoxviminoV 
2-pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (2.S' ; 4£'Z)-l-(?er/- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, methoxyacetyl chloride, and 
9-ethyl-9H-carbazol-3-amine the title compound was obtained in 73% purity by LC/MS. 
MS(ESI+): m/z = 423.4. 

Example 200: r2^.4jE:Z)-A^ 2 -(9-ethvl-9//-carbazol-3-vlV4-(methoxvimino) -7/ 1 -pentvl-l .2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(/er/-but- 
oxycarbonyl)-4-(methoxyirnino)-2-pyrrolidinecarboxylic acid, 1-isocyanatopentane, and 9- 
ethyl-9H-carbazol-3-amine the title compound was obtained in 81% purity by LC/MS. 
MS(ESI+): m/z = 464.2. 

Example 201: (2^.4£:Z)-4-('ethox\aminoVV-pentvl-/V 2 -r2-riH-pv rrol-l-vnphenvl1-1.2- 
pvrrolidinedicarboxamide ~ " 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(zer/- 
butoxycarbonyl)-4<ethoxyirnino)-2-pyrrolidinecarboxylic acid, 1-isocyanatopentane, and 2- 
(lH-pyrrol-l-yl)phenylarnine the title compound was obtained in 83% purity by LC/MS. 
MS(ESI+): m/z = 426.2. 

Example 202: f2^.4^Z)-4-r(allvloxYnminoVA/-(2-methoxvethvlV2-Pvrro lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2i?,4£Z)-4- 
[(allyloxy)-imino]-l-(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, and 2- 
methoxyethylamine the title compound was obtained in 100% purity by LC/MS. MS(ESI+): 
m/z = 242.0. 

Example 203: (25'.4£Z)-4-ffer?-butoxviminoVA^ 2 -('2-methoxyet hvlVAr 1 -(3-methoxYphenvl)- 
1 .2-pwolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4.EZ)-l-(rert-but- 
oxycarbonyl)-4-(rert-butoxyimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methoxy- 
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benzene, and 2-methoxyethylamine the title compound was obtained in 76% purity by LC/MS. 
MS(ESI+): m/z = 407.2. 

Example 204: (2^.4£Z)-4-r(allvloxyMmino1-7V 2 -f2-methoxvethvlV 7V 1 -(3-methvlphenyIVl .2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4- 
[(allyloxy)-imino]-l -(rerr-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3- 
methylben-zene, arid 2-methoxyethylamine the title compound was obtained in 85% purity by 
LC/MS. MS(ESI+): m/z = 375.2. 

Example 205: (2.S.4£Z)-/-benzovl-4-benzvlidene-A^-(9-ethvl-9 //-carbazol-3-vn-2-pvrroli- 
dinecarboxamide 

Following the general method as outlined in Example 22, starting from (25 , ,4£Z)-4-benzyli- 
dene-l-(rer?-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 9-ethyl-9H- 
~carbazol-3-amine4he titlexompound was,obtainedjn H%_purity by LC/MS. MS(ESI+): m/z 
= 500.4. 

Example 206: (2.S.4f:Z)-A^-benzvl-4-benzvlidene-jV 2 -methvl-i V 1 -r3-methvlphenvlVL2- 
pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£2)-4-benzyli- 
dene- 1 -(ferr-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methylbenzene, 
and N-benzyl-N-methylamine the title compound was obtained in 68% purity by LC/MS. 
MS(ESI+): m/z = 440.2. 

Example 207: (25.4£:Z)-4-fethoxviminoVN-( - 9-ethvl -9/f-carbazol-3-vlVl-(4-phenoxvbenzovl)- 
2- pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-{tert-bnt- 
oxycarbonyl)-4Kemoxyimino)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl chloride, and 
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9-ethyl-9H-carbazol-3-amine the title compound was obtained in 99% purity by LC/MS. 
MS(ESI+): m/z = 561.4. 

Rum ple 208: f2S.4£ZM-rethoxviminoVArV 
1 .2-pvrrolidinedicarboxarnide 

5 Following the general method as outlined in Example 22, starting from (2S,AE2)-\-(tert-hx>\- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, 1 -isocyanato-3-methylben-zene, 
and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 80% purity by LC/MS. 
MS(ESI+): m/z = 498.4. 

Exam ple 209: (25.4i:Zt-4-(methoxviminoVl -fphenoxvaceW lVAr-(6-auinolinviy2-p\TToli- 
10 dinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£'Z)-l-(rer/-but- 
oxycarbonyl)-4^methoxyimino)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 6- 
quirjolinamine the title compound was obtained in 1 00% purity by LC/MS. MS(ESI+): m/z = 
419.2. . , . 

15 Example 210: (25.4£Z)-4-frg^-butoxviminoVA r -(3.4-dimethox vbenzvlVl-r(2-oxo-6-pentyl- 
2fl-pvran-3-vDcarbonvl1-2-pwolidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(?erf- 
butoxycarbonyl)^Kfert-butoxyirnino)-2-pyrrolidinecarboxylicacid, 2-oxo-6-pentyl-2H- 
pyran-3-carbonyl chloride, and 3,4-dimethoxybenzylamine the title compound was obtained in 
20 63% purity by LC/MS. MS(ESI+): m/z = 542.4. 

Exam ple 211: a^^EZ^^-rrerr-butoxviminoVjV-cvclopro p vl-l-fphenoxvacetyD^-pyrrolidine- 
carbox amide 

Following the general method as outlined in Example 22, starting from (25,4f:Z)-l-(/err-but- 
oxycarbonyl)-4-(^^butoxyimino)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 
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cyclopropylamine the title compound was obtained in 73% purity by LC/MS. MS(ESI+): m/z 
= 374.2. 

Exam ple 212: f 2S.4£ZM-[foenzvloxv)imino1-AM' tert-butvlV 1 - (phenoxvacetvn-2-PVrro- 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)imino]-l-(?ert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 
ferf-butylamine the title compound was obtained in 1 00% purity by LC/MS. MS(ESI+): m/z = 
424.2. 

Exam ple 213: (-2, < ?.4 J E:Z)-^-(4.6-dimethoxv-2-PvrimidinvlV4-(ethoxviminoVl-(4 -phenoxv- 
benzovlV2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4 EZ)-l-(tert- 
butoxycarbonyl)-4<emoxyiniino)-2-pyrrolidinecarboxyUc acid, 4-phenoxybenzoyl chloride, 

and 4,6-dimethoxy-2-pyrimidinamine the title compound was obtained in 79% purity by 

LC/MS. MS(ESI+): m/z = 506.4. 

Example 214: MZ^-4-ffallvloxvMmmol-^-(9-ethvl-9 H , -carbazol-3-vn-l-(phenoxvacetyl)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4- 
[(allyloxy)-imino]- 1 -(fert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, phenoxyacetyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 63% purity by 
LC/MS. MS(ESI+): m/z = 51 1.4. 

Example 215: (2S.4EZll-Cn .l'-biphenvn-4-vlcarbonvn-Ar-(9-ethyl-9//-carb a z ol-3-yl)-4- 
(methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
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chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 66% purity by 
LC/MS. MS(ESI+): m/z = 531 .4. 

Fyam ple 216: (3ffZ.5.SV1 -r4-rdimethv1amino')bu t anovl1-5-n-piperidinvlcarbonylV3-pyrTO- 
lidinone O-methvloxime 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -(lerf-but- 
oxycarbonyl)-4Kmethoxyimino)-2-pyn:olidinecarboxylicacid,4-(dimethylamino)butanoyl 

chloride, and piperidine the title compound was obtained in 1 00% purity by LC/MS . 

MS(ESI+): m/z = 339.2. 

Fvsm ple 217: (2SAEZ)A - a cetoacetvl-A/-r9-ethvl-9H- r.arhazol-3-vlV4-(methoxvimino)-2- 
10 pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from X^EZ)-!^^/- 



butoxycarbonyl)-4<methoxyimino)-2-pyrrolidinecarboxylic acid, 2,4-oxetanedione, and 9- 

^f9H^bazol-3-amihe the title-eompound was obtained in 42% purity by LC/MS 

MS(ESI+):m/z = 435.2. - 

15 F.y am ple 218: (2AM£ZV4-(memoxviminoV 1 - f r2-oxo-6-pentv1-2ff-pvran-3-Yl)carbonyl1-jy-(6 , - 
q uinolinvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(*ert-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylicacid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 6-quinolinamine the title compound was obtained in 57% purity by 
20 LC/MS. MS(ESI+): m/z = 477.2. 

F.yam ple 2 1 9: (2.y.4g2>-7/-f9-ethv1-9J/-carba z n1-3-vlV4-(r(4-methoxybenzynoxylimino} -1 - 
f(2-oxo-6-penrvl-2//-Pvran-3-vncarbonvl 1-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(terNbut- 
oxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino} -2-pyrrohdinecarboxylic acid, 2-oxo-6- 
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pentyl-2H-pyran-3-carbonyl chloride, and 9-ethyl-9H-carbazol-3-amine the title compound 
was obtained in 57% purity by LC/MS. MS(ES1+): m/z = 649.4. 

Example 220: r2 J S , .4jE , Z)-7V 2 -aUvl-Ar 1 -benzovl-4-(methoxviminoV 1 .2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert-bul- 
oxycarbonyl)-4Kmethoxyimino)-2-pyrroUdinecarboxylic acid, benzoyl isocyanate, and 
allylamine the title compound was obtained in 49% purity by LC/MS. MS(ESI+): m/z = 345.0. 

Fxam ple 22 1 : (2^.4 J gZ)-4-frbenzvloxv')imino1-^-(9-eth vl-9//-carbazol-3-vl')-l -(methoxy- 
acetvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(benzyl- 
oxy)irnino]-l-(^«-butoxycarbonyl)-2-pyrrolidinecarboxyhc acid, methoxyacetyl chloride, and 
9-ethyl-9H-carbazol-3-amine the title compound was obtained in 46% purity by LC/MS. 
MS(ESI+): m/z = 499.2. 

Fxample 222: f2S.4£2^-fl^3.5-dicMorophm^ 
iminoV1.2-pyrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(>?r/-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 1 ,3-dichloro-5-isocyanato- 
benzene, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 42% purity by 
LC/MS. MS(ESI+): m/z = 538.2. 

Exam ple 223: (25.4£Z)-^-f9-ethvl-9H-carbazol-3-vlV 4-rmethoxviminoV1 -(4-phenoxyben- 
zovD-2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ter*-but- 
oxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 4-phenoxybenzoyl chloride, 
and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 43% purity by LC/MS. 
MS(ESI+): m/z = 547.2. 
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F.xam ple224: (25.4^Z)-V-f3.5-dichlorophenyl)-44ethoxvimmoVN 2 -f9-ethvl-9/f-carbazol- 3- 
vlVl .2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rert-but- 
oxycarbonyl)-4^ethoxyiniino)-2-pyrrolidinecarboxylic acid, 1 ,3-dichloro-5-isocyanato- 
5 benzene, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 43% purity by 
LC/MS. MS(ESI+): m/z = 552.6. 

F.xam ple 225: (3£ , Z-5^-5-(f4-n.3-ben2odioxol-5-vlmethv n-l-piperazinvllcarbonYl}-l-r(2- 
oxo-6-penWl-2ff-pvran-3-vncarbonvl1-3-pviTolidino ne 0-(tert-butyr)oxime 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(terr- 
10 butoxycarbonylH-(rer/-butoxyirnino)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H- 

pyran-3-carbonyl chloride, and Hl,3-benzodioxol-5-ylmethyl)piperazine the title compound 
was obtained in 59% purity by LC/MS. MS(ESI+): m/z = 595.4. 

Fx am ple 226: (2S.4£ZM-benzvlidene-Ar-(9-ethvl-9/^carbazol-3-vl)-l -r(2-oxo-6 - p entyl-2//- 
pvran-3-vl)carbonvll-2-pvrrolidinecarboxamide 

1 5 Following the general method as outlined in Example 22, starting from (2S,4£:2)-4-benzyU- 
dene-l-(<ert-butoxycarbonyl)-2-pyrrolidinecarboxylicacid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 47% 
purity by LC/MS. MS(ESI+): m/z = 588.4. 

Exam ple 227: f2^.4£^-44fallvloxvnmino1-l-berizovl-^-(6-quinolinvl>2-pvrro lidinecarbox- 
20 amide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 
[(allyloxy)-imino]-l-(ier/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 
6-quinolinamine the title compound was obtained in 83% purity by LC/MS. MS(ESI+): m/z = 
415.2. 
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Fvawi plft 228:( , 2£4EZV4-r(allvloxv^mmol-l-(m ethoxvace^ 
dinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4- 
[(allyloxy)-imino]-l -(/er/-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, methoxyacetyl 
5 chloride, and 6-quinolinamine the title compound was obtained in 7 1 % purity by LC/MS. 
MS(ESI+): m/z = 383.0. 

Exam ple 229: (2^.4^-44rallvloxvMminol-^49-ethvl-9//-carbazol-3-vl>l-(meth oxyacetyl)- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-A- 
10 [(allyloxy)-imino]-l-(^-t>utoxycarbonyl)-2-pyrrolidinecarboxylic acid, methoxyacetyl 

chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 74% purity by 
- -LC/MS. MS(ESI+): m/z = 449.2. 

Fv am ple 230: (2,S.4EZW4-rrallvloxv)imiTio1-l -f2-e t hoxv- 1 -naphthovn-AT-(9-ethvl-9#-carba- 
zol-3-ylV2-pyrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2 1 S,4£'Z)-4- 
[(allyloxy)-mimo]-l-(ferr-butoxycarbonyl)-2-pyrrolidmecarboxylicacid, 2-ethoxy-l- 
naphthoyl chlo-ride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 
60% purity by LC/MS. MS(ESI+): m/z = 575.4. 

Fvam ple 231 : ('25.4.E2^-4-r( , allvloxvMminol-l-r ('4-chlorophenoxv)acetvll-^-(9-ethyl-9//- 
20 carbazol-3-vlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£'Z)-4- 
[(allyloxy)-imino]-l -(iert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, (4- 
chlorophenoxy)acetyl chloride, and 9-ethyl-9H-carbazol-3 -amine the title compound was 
obtained in 78% purity by LC/MS. MS(ESI+): m/z = 545.4. 
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Exam ple 232: (2S.4£ZM-r(allvloxv^rnino>1 -([l.r-biphenvl1-4-vlcarbonyl)-N-(9 -ethyl-9#- 
carbazol-3-vlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4- 
[(allyloxy)-imino]-l-(^-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4- 
carbonyl chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 51% 
purity by LC/MS. MS(ESI+): m/z = 557.2. 

Exam ple 233: (2SAEZV44fa1Wloxv^imin n1 -l -fdiphenv 1acetvlV^-f9-ethyl-9//-carbazol-3-yl)- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£'Z)-4- 
[(allyloxy)-imino]-l-(ferf-butoxycarbonyl)-2-pyrroUdinecarboxylic acid, diphenyl acetyl 
chloride, and 9-ethyl-9H-carbazol-3-amine the title compound was obtained in 43% purity by 
LC/MS. MS(ESI+): m/z = 571.2. 

Exam ple 234: (2SAEZ)-U\l .r-biphenvll-4-vlcarbo n vlViV-f tert-butylV4-(chloromethylene)- 
2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert-but- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbo-nyl 
chloride, and fert-butylamine the title compound was obtained in 80% purity by LC/MS. 
MS(ESI+): m/z = 397.6. 

Exam ple 235: fer/-butvl 3-fY{4-methvlene-1 -r(penrvlamino')carbonvll-2-pv rrolidinyl}car- 
bonvDaminol-l-azeridinecarboxvlate 

Following the general method as outlined in Example 22, starting from l-(/erf-butoxy- 
carbonyl)-4-methyleneproline, 1-isocyanatopentane, and terf-butyl 3-amino-l-azetidine- 
carboxylate the title compound was obtained in 75% purity by LC/MS. MS(ESI+): m/z = 
395.2. 
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Exam ple 236: (3£Z.5.y>-l-acetvl-S-r(4-acetvl-l-pi p erazinvncarbonvll-3-pvrrolidmone 0-(3.4- 
dichlorobenzvDoxime 

Following the general method as outlined in Example 22, starting from (25,4f:Z)-l-(^«-but- 
oxycarbonyl)-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, acetyl 

5 chloride, and 1 -acetylpiperazine the title compound was obtained in 85% purity by LC/MS. 

MS(ESI+): m/z = 455.2. 

F.yam ple 237: (25,4/:Z)-Ar 2 -benzvl-4-fmethoxvimmoVy-pe nrv1-l .2-ovrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-('erf-but- 
oxycarbonyl)-4-(methoxyimino)-2-pynolidinecarboxylic acid, 1-isocyanatopentane, and 
10 benzylamine the title compound was obtained in 1 00% purity by LC/MS. MS(ESI+): m/z = 
361.0. 



Pvam ple 238: (2S.4£ZVl-acetvl-4- m3.4-dichiorobenzvDox Ylirnino) -N-(\ -naphthvlmethvl)- 
2-pvrrolidinecarboxamide — ■ ~ 

_Eollowmg^ 

15 oxycarbonyl)-4-{[(3,4-dicWorobeiizyl)oxy]irnino}-2-pyrrolidinecarboxylic acid, acetyl 
chloride, and 1-naphthylmethylamine the title compound was obtained in 60% purity by 
LC/MS. MS(ESI+): m/z = 484.2. 

F.-xam ple 239: (2 1 S.4EZ^-4-rrerf-hutoxviminoV/V-cvclopro pvl-l-r( - 2-oxo-6-penryl-2//-pYran-3- 
vl^carbonvll-2-pvrrolidinecarboxamide 

20 Following the general method. asio.utlined.in Example 22, starting from {2SAEZ)-^<tert- 
butoxycarbonyl)-4-(/er/-butoxyimino)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H- 
pyran-3-carbonyl chloride, and cyclopropylamine the title compound was obtained in 75% 
purity by LC/MS. MS(ESI+): m/z = 432.2. 

Example 240: (2SAEZ)-4- (r(4-methoxvbenZYl) oxv limmol -l-f4-phenoxYbe.n70vl)-A^-[2-(m- 
25 pvrrol-l-vnpbenvll^-pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert-but- 
oxycarbonyl)-4-{[(4-methoxybenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 4-phenoxy- 
benzoyl chloride, and 2-(lH-pyrrol-l-yl)phenylamine the title compound was obtained in 55% 
purity by LC/MS. MS(ESI+): m/z = 601 .4. 

Example. 241 : (2S)-N-( i,3-bp-n7.odioxol-5- v lmethvlV4-oxo-2-pvrrolidinecarboxamid . e 

Following the general method as outlined in Example 22, starting from M^-butoxycar- 
bonyl)-4-oxoproline, and l,3-benzodioxol-5-ylmethylamine the title compound was obtai-ned 
in 71% purity by LC/MS. MS(ESI+): m/z = 263.0. 

F.ya-mnle 242" (?S.4EZ)-N-( 1.3-hen7. 0 dioxol-5- v1m et hvlVl-(n ,1 '-biphen V 11-4-ylcarbonyl)-4- 
(chloromethv1eneV2-pyr rolidinecarboxamide 

Following-the general method as outlined in Example 22, starting from ,(2S,4£Z)-Hferf-but- 

oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylicacid,[l,r-biphenyl]-4-carbo-nyl 

"'"cMonde, and l,3-benzodioxol-5-ylmethylamine the title compound was obtained in 63% _ 

purity by LC/MS. MS(ESI+): m/z = 475.6. 

Fx a rn ple243:(2,<7.4£Z^-^-(3 1 4-dimemox v ben7.vlV4-(emoxviminoVl-r(?.-oxo-6-pentyl-2H- 
pvran-3-vDcarbonyl]-2-pvrrol idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rert-but- 
oxycarbonyl)-4Kethoxyimino)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 3,4-dimethoxybenzylamine the title compound was obtained in 41% 
purity by LC/MS. MS(ESI+): m/z = 514.2. 

F.* a mnle 244: (? ^-2- [r3-hvdroxy-1 ■ a 7.etidinvnc a rhonvn-iV-(3-methylphenyl)-4-oxo-l-pyrroli- 
dinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(^rt-butoxycar- 
bonyl)-4-oxoproline, l-isocyanato-3-methylbenzene, and 3-azetidinol the title compound was 
5 obtained in 73% purity by LC/MS. MS(ESI+): m/z = 3 1 8.0. 
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Example 245: (25'.4£Z)-44n?enzvloxv > )iminol-A^-r(2^-2-hvdroxv-2-phenethvll-l-fr2-oxo-6- 
pentvl-2/f-pyran-3-yl')carbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2£,42sZ)-4-[(benzyl- 
oxy)imino]- 1 -(?err-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and (li?S)-2-amino-l-phenylethanol the title compound was obtained in 
55% purity by LC/MS. MS(ESI+): m/z = 546.2. 

Example 246: f2.S.4£2^-4-rfallvloxv > )imino1-7V^-(3.4-dimethoxvbenzvn-A^'-(3-methoxv- 
phenvl)-1.2-pvrrolidinedicarboxamide 

Following the general method as outlined in Example 22, starting from (2S',4£Z)-4-[(allyl- 
oxy)imino]-l-(/err-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, l-isocyanato-3-methoxy- 
benzene, and 3,4-dimethoxybenzylamine the title compound was obtained in 97% purity by 
LC/MS. MS(ESI+): m/z = 483.2. 

Example 247: ( 2SAEZ)-4-\( allvloxyMmino"!-! -(4-cvanobenzoylVjV-(2-methoxvethvlV2- 
p vrroli dinecarbox amide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(allyl- 
oxy)imino]-l-(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-cyanobenzoyl chloride, 
and 2-methoxyethylamine the title compound was obtained in 44% purity by LC/MS. 
MS(ESI+): m/z = 371.0. 

Example 248: ("2^,4£'Z)-7V-benzyl-l-(methoxvacetvlV4-(|"(4-methoxvbenzyl)oxv1imino)-2- 
pyrrolidine-carboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ferr- 
butoxycarbonyl)-4- { [(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 
methoxyacetyl chloride, and benzylamine the title compound was obtained in 49% purity by 
LC/MS. MS(ESI+): m/z = 426.2. 
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Exam ple 249: f2S.4£ZVl -berttOvM-fchlnromethvlCT^^ 
boxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(tert-but- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 2- 
furylmethylarnine the title compound was obtained in 73% purity by LC/MS. MS(ESI+): m/z 
= 345.6. 



Exam ple 250: <2S)-\ - a r.ervl-4-methvlene-^-(6-Quinolinvn-2-pvrrol idinecarboxamide 

Following the general method as outlined in Example 22, starting from l-(^rt-butoxycar- 
bonyl)-4-methyleneproline, acetyl chloride, and 6-quinolinamine the title compound was 
10 obtained in 87% purity by LC/MS. MS(ESI+): m/z = 296.0. 

Ejcam pJe^SJ : (2SAEZ)-\ -acetvl-4-im 4-dichlorobe nz v n ox y l imino V/Nr-(2-furYlrnethyl)-2- 
p yrro lidinecarbox amide 



15 



Following the general method as outlined in Example 22, starting from (25,4 J EZ)-l-(fert-but- 
oxycarbonyl)-4-{[(3,4-dichlorober^yl)oxy]irruno}-2-pyrrolidinecarboxylic acid, acetyl 
chloride, and 2-furylmethylarnine the title compound was obtained in 199% purity by LC/MS. 
MS(ESI+): m/z = 424.6. 

Pvam ple 252: (2^-A^ 1 -r3.5-dichlo ro phenvlV4-m ethvlene-7V 2 -(6-quinolinyl)-l,2- 
pvrrolidinedicar-boxamide 

Following the general method as outlined in Example 22, starting from l-(tert-butoxy-car- 
20 bonyl)-4-methyleneproline, 1 ,3-dichloro-5-isocyanatobenzene, and 6-quinolinamine the title 
compound was obtained in 65% purity by LC/MS. MS(ESI+): m/z = 441.0. 
Pvsm pIP 253: n£Z.5^-l- rdi phenvlacetYl ) -5-n- ? ineridinvlcarbonylV3-pyrrolidinone Q-(4- 
methox ybenzvlloxime 

Following the general method as outlined in Example 22, starting from (2S,4£2)-l-(ter/-but- 
25 oxycarbonyl)-4-{[(4-methoxybenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, diphenyl- 
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acetyl chloride, and piperidine the title compound was obtained in 87% purity by LC/MS. 
MS(ESI+): m/z = 526.4. 

F.xamnle 254: r?.«?.4^-4-(chloromethvlene V A/-n -naphthvlrnethvlVl-(phenoxyacetyl)-2- 
pvrrolidine-carboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Uteri-buX- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 
1-naphthylmethylamine the title compound was obtained in 75% purity by LC/MS. MS(ESI+): 
m/z = 435.6. 

Exam ple 255: f2S.4EZy4-rfanvloxv^i^ 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(allyl- 
oxy)imino]-l-(^rr-butoxycarbonyl)-2-pynolidinecarboxylic acid, benzoyl isdeyanate, and 
morpholine the title compound was obtained in 46% purity by LC/MS. MS(ESI+): m/z = 
401.2. 

dicarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(.tert- 
butoxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, benzoyl isocyanate, and 
cyclopropylamine the title compound was obtained in 76% purity by LC/MS. MS(ESI+): m/z 
= 348.6. 

Example: 257: (2SAEZS-A- {ff3.4-dichlorobenzvnoxv 1imino) -1 -(methoxvacetyl)-TV-(l - 
na phthvlmet h y1)-2-pvrro lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-\-(tert- 
butoxycarbonyl)-4- { [(3,4-mchlorobenzyl)oxy]iinino} -2-pyrrolidinecarboxylic acid, 
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methoxyacetyl chloride, and 1 -naphthylmethylamine the title compound was obtained in 91% 
purity by LC/MS. MS(ESI+): m/z = 514.8. 

isvam plp 9 SR: (2SAEZ)-1 -ben7.ovl-^-be n 7 .vl-4-rchloromethvleneV^-methyl-2-pYiTolidine- 
carboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(fer*-but- 
oxycarbonyl)-4-(chloromethylene)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and N- 
benzyl-N-methylamine the title compound was obtained in 62% purity by LC/MS. MS(ESI+): 
m/z = 369.4. 

T?v n m P 1P 259j r2^-N 2 -(2- fiir YlmethvlvV - n-methoxvphenvlV4-methylene-l ,2-pyrrolidinedi- 
10 carboxamide 

Eollowing_me-general.meJtood a^outlined in Example 22, starting from l-(r e rf-butoxycar- 



bonyl)-4-methyleneproline, l-isocyanato-3-methoxybenzene, and 2-furylmethylamine the title 
compound was-obtained-m-95%-purity -by LC/MS. MS(ESI+): m/z = 356.0. . 

Exam pk 260: f j£z55V^-"rf 4-benzhvdr vl- 1 -niperazinvncarbonyn- l-(phenoxyacetyl>3- 
15 pvrrolidinone O-ethvloxime 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-(tert- 
butoxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 

1-benzhydrylpiperazine the title compound was obtained in 67% purity by LC/MS. MS(ESI+): 

m/z = 541.2. 

20 gx «m ple 261: (3EZ.5M-1 -ben7 n y1-5-r4-morpholinvlcarbony]y 3-pYrro1idinone Q-(3,4- 
dichlorobenzvlVoxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/erJ- 
butoxycarbonyl)^-{[(3,4-dicMoroberayl)oxy]immo}-2-pyn:olidinecarboxylic acid, benzoyl 

chloride, and morpholine the title compound was obtained in 69% purity by LC/MS. 

25 MS(ESI+): m/z = 476.2. 
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Example 262: (2S)-N ] -(3-methoxvphenvlV4-methvlene-7V 2 -(l -naphthvlmethylV 1 ,2- 
pvrrolidine-dicarboxamide 

Following the general method as outlined in Example 22, starting from l-(ferr-butoxy- 
carbonyl)-4-methyleneproline, l-isocyanato-3-methoxybenzene, and 1-naphthylmethyl-amine 
the title compound was obtained in 55% purity by LC/MS. MS(ESI+): m/z = 416.3. 

Exam ple 263: 7V 2 -r2-methoxvethvlV4-methvlene-iV 1 -f 3-methvlphenvn-l ,2-pyrrolidinedi- 
carboxamide 

Following the general method as outlined in Example 22, starting from l-(/er/-butoxycar- 
bonyl)-4-methyleneproline, l-isocyanato-3-methylbenzene, and 2-methoxyethylamine the title 
compound was obtained in 85% purity by LC/MS. MS(ESI+): m/z = 3 1 8.0. 

Exam ple 264: f25'.4£Z>-^-allvM-irf4-methoxvbenzv lWv1iniino>-1 -(phenoxyacetyl)-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rert-but- 
oxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, phenoxy- 
acetyl chloride, and allylamine the title compound was obtained in 72% purity by LC/MS. 
MS(ESI+): m/z = 438.2. 

Exam ple 265: (2^4£Z^-l-benzovl-4-(cvanomethvlen e VA^ri-naphmvlmethvl)-2-pyrroHdine- 
carbox amide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(cyanomethylene)-2-pyrrolidinecarboxylic acid, benzoyl chloride, and 1- 
naphthylmethylamine the title compound was obtained in 43% purity by LC/MS. MS(ESI+): 
m/z = 396.0. 

Example 266: (2SAEZ)-4- (r(3.4-dichlorobenzvnoxv 1 imino)-l-rf2-oxo-6-pentvl-2/f-pyran-3- 
yncarbonvl1-7V-(6-quinolinvlV2-pvrTolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^- 
butoxycarbonyl)-4- {[(3 ; 4-dichlorobenzyl)oxy]imino}-2-pyrrolidinecarboxylic acid, 2-oxo-6- 
pentyl-2H-pyran-3-carbonyl chloride, and 6-quinolinamine the title compound was obtained in 
70% purity by LC/MS. MS(ESI+): m/z = 621.2. 

5 gx am ple 267: (2SAEZ)-N-\2-(c\\ethv\zmino) ethvn-\ -f4-rdimethvlamino)butanoyll-4- { f(4- 
methoxvbenzvl)oxv1iminol-2-pmolidin ecarboxarnide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4- {[(4-methoxybenzyl)oxy]imino} -2-pyrrolidinecarboxylic acid, 4- 
(dimethylamino)butanoyl chloride, and Nl ,N1 -diethyl- 1 ,2-ethanediamine the title compound 
10 was obtained in 1 00% purity by LC/MS. MS(ESI+): m/z = 476.2. 

F^m ple 268: (2S.4^-4-rrallvloxv^rninol-l-r4-( d imethvlamino > )butanovl1-^-(l-naphthyl- 
methvlV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-4-[(allyl- . 
oxy)imino]-l -(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 4-(dimethylamino)buta-noyl 
1 5 chloride, and 1 -naphthylmethylamine the title compound was obtained in 85% purity by 
LC/MS. MS(ESI+): m/z = 437.2. 

Fvam ple 269: f2^4gZ>-^-r2-fdiethvlamino>e t hv11-4-rethoxviminoV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(re*-but- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, and N 1,N1 -diethyl- 1,2- 
20 ethanediamine the title compound was obtained in 70% purity by LC/MS. MS(ESI+): m/z = 
271.0. 

F.y am ple 270: f2.SV4-methvlene-1 -rr2-oxo-6- per,tvl-2/7-Pvran-3-v1>carbonyll-A/-(6- 
quinolinvn-2-pvrrolidinecarboxamide 
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Following the general method as outlined in Example 22, starting from l-(rerf-butoxycar- 
bonyl)-4-methyleneproline, 2-oxo-6-pentyl-2H-pyran-3-carbonyl chloride, and 6-quinoli- 
namine the title compound was obtained in 48% purity by LC/MS. MS(ESI+): m/z = 446.2. 

Exam ple 271 : r2^,4EZ^-l-acrvlov1-A^-allvl-4-rmethoxvimi noV2-Pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxyhc acid, acryloyl chloride, and 
allylamine the title compound was obtained in 81% purity by LC/MS. MS(ESI+): m/z = 252.0. 

F.yam ple 273: /ert-butvl 3-f (\(2SAEZ)-\ -acetvl-4 - henzvIidenepyiTolidmvl1carbonvl)amino)- 
1 -azetidinecarboxvlate 

10 Following the general method as outlined in Example 22, starting from (25,4£Z)-4-benzyli- 
.dene.-l-(fert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, acetyl chloride, and rerf-butyl 3- 
amino-l-azetidinecarboxylate the title compound was obtained in 81% purity by LC/MS. 
~MS(ESI+): m/z = 400.2: - ----- — ~> — = 

Example 273 : f ^jz^r? alivloxvMminol-1 -rr2-oxo -6-pentvl-2//-pvran-3-vl)carbonyll-N- 
15 f 6-quinolinvlV 2 -pyrroli dinecarbox amide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-4-[(allyl- 
oxy)imino]- 1 -(rert-butoxycarbonyl)-2-pyrrolidinecarboxylic acid, 2-oxo-6-pentyl-2H-pyran-3- 
carbonyl chloride, and 6-quinolinamine the title compound was obtained in 67% purity by 
LC/MS. MS(ESI+): m/z = 503.2. 

20 Example 274: (2S.4£ZM-(ethoxviminoV#-n -naphthvlmethvlVl-(phenoxya cetYlV2-pyrro- 
lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-('er?-but- 
oxycarbonyl)-4-(ethoxyimino)-2-pyrrolidinecarboxylic acid, phenoxyacetyl chloride, and 1- 
naphthylmethylamine the title compound was obtained in 85% purity by LC/MS. MS(ESI+): 
25 m/z = 446.3. 
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Exam ele^75jl2MEZ)^^ 

methvl [1.1 '-biDhenvn-4-vncarbonvll-2-pvn-olidinecarboxam ide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-Htert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,r-biphenyl]-4- 
carboxylic acid, and (l*S)-2-amino-l-phenylethanol, the title compound was obtained in 96.4 
% purity by HPLC. MS(ESI+): m/z = 472. 

Pv^ r l P . 776: (2.<?.4£Z^-l-fri -T-biohenvl1- ^v1carbonvlVjV-r(2^-2-hvdroxY-2-phenylethyll. 
4-(methoxviminoV2-t>vrrolidmecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)- 1 -{tert- 
10 butoxycarbonyl)^-(methoxyimino)-2-pyrrolidmecarboxylic acid, [l,l'-biphenyl]-3-carboxylic 
acid, and (lJtf>2-annno-l-phenylethanol, the title compound was obtained in 72 % purity by 
HPLC. MS(ESI+): m/z = 458. 

Sam ple 277: (?_.<?.4EZ^-l-f4-beTi7.ovlbenzovlV ^-r(2^^-2-hvdroxv-2-phenvlethYll-4- 
(memoxviminoV2-PViTolidinecarb oxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rer/- 
butoxycarbonyl)-4Kmemoxyirnino)-2-pyrrolidinecarboxylic acid, 4-benzoylbenzoic acid, and 
(lJ?5)-2-amino-l-phenylethanol, the title compound was obtained in 93 % purity by HPLC. 
MS(ESI+): m/z = 486. 

FYsm pte 278:f25'.4£Zl-^-fr2^-2-h v drnyv-2-phenv1ethvn-4-(methoxyimino)-l-f3- 
20 phenoxvben70vlV2-Pvrrolidinecarboxarriide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^r/- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 3-phenoxybenzoic acid, and 
(li?S)-2-amino-l-phenylethanol, the title compound was obtained in 94 % purity by HPLC. 
MS(ESI+):m/z = 474. 



15 
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Exam ple 279: (25.4£Z>-A^-r(2J?^-2-hvdroxv-2-phenvlethvll- 4-fmethoxvimino')-l-(2- 
phenoxvbenzovlV2-pviTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from {2S,AEZ)-l-(tert- 
butoxycarbonyl)-4^memoxyimino)-2-pyrrolidinecarboxylic acid, 2-phenoxybenzoic acid, and 
5 (lftS>2-amino- 1 -phenylethanol, the title compound was obtained in 92 % purity by HPLC. 
MS(ESI+): m/z = 474. , 

Example 280: (2SAEZ)-N-\ (2^-2-hvdroxv-2-phenvlethvll-4-(m ethoxvimino : >-l -UT- 
methvlf 1 . 1 '-biphenvn-4-vncarbonvl1-2-pvrrolid inecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-l-(tert- 
10 butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l'-biphenyl]-4- 
carboxyUc acid, and (15)-2-amino-l -phenylethanol, the title compound was obtained in 98 % 
purity by HPLC. MS(ESI+): m/z = 472. 

Exam ple 281 : (2^.4.gZ)-iV-r(2.RV2-hvdroxv-2-phenvlethvl1- 4-Cmethoxvimino)-l-r(2'- 
methvlf 1 . 1 '-biphenvl1-4-vncarbonvl1-2-pvrroHdineca rboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-l -(rerr- 

butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l'-biphenyl]-4- 
carboxylic acid, and (l^)-2-amino-l -phenylethanol, the title compound was obtained in 84 % 
purity by HPLC. MS(ESI+): m/z = 472. 

Exam ple 282: (2.S.4^-JV-(2-hvdroxvethvlV4-(methoxviminoVl -r(2'-methyin ,l' - b iphenyl1-4- 
20 yDcarbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£'2)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxyhcacid, 2'-methyl[l,l'-biphenyl]-4- 
carboxylic acid, and 2-aminoethanol, the title compound was obtained in 75 % purity by 
HPLC. MS(ESI+): m/z = 396. 
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Ex am ple 2S3 : ( , 25'.4£ , Z)-A^-r2-hYdroxyethvlV4-toethoxviminoVA^-methvl- 1 -(T2'-methyir 1.1'- 
biphenvll-4-vncarbonvl1-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)A-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[ 1 , 1 '-biphenyl]-4- 
carboxylic acid, and 2-(methylamino)ethanol, the title compound was obtained in 78 % purity 
by HPLC. MS(ESI+): m/z = 410. 

Example 284: (2SAEZ)-U\\ .l'-biphenvl1-4-vlsulfonvlVA r-rf IS^SMAEkh 
fhvdroxvmemvl^bicvclof2.2.11heot-2-vl1-4-(methoxvimmoV2-pwolidi necarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(fer/- 
butoxycarbonyl)-4<memoxyimino)-2-pyrrohdinecarboxylicacid, [l,l'-biphenyl]-4-sulfonyl 
chloride, and [(l/?,lR,35,45)-3-aminobicyclo[2.2.1]hept-2-yl]methanol, the title compound 
was obtained in 79 % purity by HPLC. MS(ESI+): m/z = 498. 

Example 28 5: (2SAEZ)- \-( [1 .l'-biphenvll^-ylcarbonvlVN-^fl^^-hvdroxvcYclohexyl)^- 
('methoxviminoV2-pvrroUdinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4EZ)-l-(ier/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l*-biphenyl]-4-carbonyl 
chloride, and /raw-4-aminocyclohexanol, the title compound was obtained in 62 % purity by 
HPLC. MS(ESI+): m/z = 436. 

Example 286: (2SAEZ)A -MA '-biphenvn-4-vlcarbon vlV7V-rn J?.2J?V2- 
(Tivdroxvmethvncvclohexvl1-4-(memoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-carbonyl 
chloride, and [(lJ?,2iJ)-2-armnocyclohexyl]methanol, the title compound was obtained in 65 % 
purity by HPLC. MS(ESI+): m/z = 450. 
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Exam ple 287: (2SAEZ)-U\ 1 .l'-biphenvll-4-vlcarb onvlVJV-r (2i?^-2-hydroxy-3- 
phenoxvpropvl1-4-(methoxviminoV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(terr- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbonyl 
5 chloride, and (2RS)-l -amino-3-phenoxy-2-propanol, the title compound was obtained in 68 % 
purity by HPLC. MS(ESI+): m/z = 488. 

Example 288: (2^4isZ^-N-r(2J?^-2-hvdroxv-3- phenoxvpropvll-4-(methoxvimino)-l -[4-(3- 
pvridinvDbeiizoyll-2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-(tert- 
10 butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (2ftS>l-amino-3-phenoxy-2-propanol, the title compound was obtained in 76 % purity by 
HPLC. MS(ESI+): m/z = 489. 

Example 289: (2SAEZ\-U\\ .1 '-biphenvll -4-vlsulfonvlVM2fl^-2-hydroxy-3- 
phenoxvpropvll-4-(methoxviminoV2-pvrrolidine carboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(?erf- 
butoxycarbonyl>4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-sulfonyl 
chloride, and (2.RS>l-amino-3-phenoxy-2-propanol, the title compound was obtained in 78 % 
purity by HPLC. MS(ESI+): m/z = 524. 

Fvam ple 290: (2SAEZ)-\-(\\ .l'-biphenvn-4-vlcarb onvlVjV-ff2^-2-hvdroxy-2-(4- 
20 hvdroxyphenyDethyl1-4-fmethox\ammoV2-pvrrolidinec arboxamide 

Following the general method as outlined in Example 22, starting from (2iS,4£"Z)-l-(rer/r- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl] -4-carbonyl 
chloride, and 4-[(li?5)-2-amino-l-hydroxyethyl]phenol, the title compound was obtained in 6 
% purity by HPLC. MS(ESI+): m/z = 474. 
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Exam ple 291 : (2SAEZ)-U\ 1 .l'-biphenvlH-vlsulfonvn -N-rflR^-hvdroxy^-f^ 
hvdroxvphenvnethvll-4-(methoxvimino)-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2,S,4i;Z)-l-(rert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 *-biphenyl]-4-sulfonyl 
chloride, and 4-[(li?5)-2-amino-l-hydroxyethyl]phenol, the title compound was obtained in 72 
% purity by HPLC. MS(ESI+): m/z = 510. 

Example 292: (2^.4£Z>-l-fri.l'-biphenvn-4-vlcarbonvlVJV-rfl- hvdroxvcvclohexvnmethyll-4- 
(methoxyiminoV2-p\TTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferr- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylicacid, [l,l'-biphenyl]-4-carbonyl 
chloride, and l-(aminomethyl)cyclohexanol, the title compound was obtained in 65 % purity 
by HPLC. MS(ESI+): m/z = 450. 

Example 293:-r2.S.4£Z>-^|"aAvdroxycvclohexvl^memvll-44 methoxvimino>-l-r4-(3- 
p\ridinvDbenzovll-2-PWoUdinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£2)-l-(re?-/- 
butoxycarbonylHKmethoxyimino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and l-(aminomethyl)cyclohexanol, the title compound was obtained in 69 % purity by HPLC. 
MS(ESI+):m/z = 451. 

Example 294: ^^Z^-l-rri.l'-biphenvll^-vlsulfonvlV^-rn-hvd roxvcvclohexvnmethyll^- 
fmethoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferf- 
butoxycarbonyl)^<memoxyirnino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-sulfonyl 
chloride, and l-(aminomethyl)cyclohexanol, the title compound was obtained in 66 % purity 
by HPLC. MS(ESI+): m/z = 486. 
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Exam ple 295: (2SAEZ)-\-(\l .l'-biphenvn-4-vlcarbonvlViV-rf2/?5V2-f3.4- dihvdroxvDhenvn-2- 
hvdroxvethvn-4-(rnethoxvirninoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^'"'- 
butoxycarbonyl)^^methoxyirmno)-2-pyrrolidinecarboxyUcacid, [l,l'-biphenyl]-4-carbonyl 
5 chloride, and 4-[(l^-2-amino-l-hydroxyethyl]-l ,2-benzenediol, the title compound was 
obtained in 66 % purity by HPLC. MS(ESI+): m/z = 490. 

Example 296: f2g.4£Z)-A^rf2^-2-hvdroxv-2-phenvlethvlM-fm ethoxviminoVl-r4^4- 
pyridinvl > )ben20vl1-2-pvrrolidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (2<S,42sZ)-l-(fer*- 
10 butoxycarbonyl)-4-(memoxyimino)-2-pyrrohdinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and (l5}-2-amino-l-phenylethanol, the title compound was obtained in 65 % purity by HPLC. 
MS(ESI+): m/z = 459. 

Kx am ple 297 : (-2S.4£ZVMrf25V2-hvdroxv-2-phenv lethvll-4-( methox viminoV 1 - f 4-(3- 
-pvridmvDbenzovl1-2^pmolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£'Z)-l-(rert- 

butoxycarbonyl)-4^memoxyinuno)-2-pyn-olidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (l.S)-2-amino-l-phenylethanol, the title compound was obtained in 73 % purity by HPLC. 
MS(ESI+): m/z = 459. 

Exam ple 298 : (2^4£Z>-N4(2^-2-hvdroxv-2-phenvlethvll- 4-(methoxvimino>-l -f 4-(2- 
20 pvridinvnbenzovn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)- 1 -(tert- 
butoxycarbonyl)-4-(memoxyirnmo)-2-pyrrolidinecarboxyhc acid, 4-(2-pyridinyl)benzoic acid, 
and (l.S)-2-amino-l-phenylethanol, the title compound was obtained in 69 % purity by HPLC. 
MS(ESI+): m/z = 459. 
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Example 299: (2SAEZ)-\ -(\\ .1 '-biphenv 1 1-4-vlcarbonvlVN-r(2i?^-2 -3-dihvdroxvpropvll-4- 
(methoxviminoV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrohdinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (2i?5)-3-amino-l,2-propanediol, the title compound was obtained in 73 % purity 
by HPLC. MS(ESI+): m/z = 412. 

Example 300: (2SAEZ)-UU .1 '-biphenvll-4-vlsulfonvlV^ -rf2^-2.3-dihvdroxvpropvll-4- 
fmethox viminoV2 -p vrrolidinec arbox amide 

Following the general method as outlined in Example 22, starting from (2SAE2)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrohdinecarboxylic acid, [1 ,l'-biphenyl]-4-sulfonyl 
chloride, and (2i? 1 S)-3-amino-l,2-propanediol, the title compound was obtained in 64 % purity 
by HPLC. MS(ESI+): m/z = 448. 

Example 301: (2^.4^-l-(n.l , -biphenvll-4-vlcarbonvlV^-rf2/?,SV2-hydroxY-3 -(4- 
methoxvphenoxv")propvll-4-toethoxviminoV2-pvrrolidin ecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(?ert- 
butoxycarbonyl)^-(memoxyimmo)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (2i^-l-amino-3-(4-methoxyphenoxy)-2-propanol, the title compound was 
obtained in 81 % purity by HPLC. MS(ESI+): m/z = 51 8. 

Exam ple 302: Q^^^-^-r^^^^-hvdroxv-S-^-m ethoxvphenoxv^propvn^- 
fmethoxviminoV 1 -r4-(3-p\ddinvnbenzovll-2-p vrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4f:Z)-l-(iert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (2RiS)-l-amino-3-(4-methoxyphenoxy)-2-propanol, the title compound was obtained in 63 
% purity by HPLC. MS(ESI+): m/z = 519. 
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Example 303: f25.4£Z)-l-(Tl.l'-biphenvll-4-vlsulfonvlV^-r(2^^-2-hvdroxv-3-(4- 
methoxyphenoxv')propvl1-4-fmethoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4£'2)-l-(/e?-r- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-sulfonyl 
5 chloride, and (2i?iS)-l-amino-3-(4-methoxyphenoxy)-2-propanol, the title compound was 
obtained in 69 % purity by HPLC. MS(ESI+): m/z = 554. 

Example 304: (2SAEZ)- 1 -(f 1 . 1 '-biphenvlM-vlcarbonvn-TV-r (2^5^-2-hvdroxvpropvl1-4- 
( methox viminoV 2 -p vrroUdinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
10 butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-carbonyl 
chloride, and (2-RS)-l-amino-2-propanol, the title compound was obtained in 82 % purity by 
HPLC. MS(ESI+): m/z = 396. ... 



Example 305: (2SAEZ)-\-(\l .l'-biphenvll-4-vlsulfonvlV7^-r(2^^-2-hvdroxvpropvll-4- 
fmemoxvimin61i-2^vrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£'Z)-1 -(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-sulfonyl 
chloride, and (2&S)-l-amino-2-propanol, the title compound was obtained in 75 % purity by 
HPLC. MS(ESI+): m/z = 432. 

Example 306: (2SAEZ)-\ -ff 1 .1 '-biphenvl1-4-vlsulfonvn-^-r(2/?^-2-hvdroxv-2-(2- 
20 naphmvllemvl1-4-(memoxvimkoV2-pwolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2iS',4£'Z)-l-(ferN 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 *-biphenyl]-4-sulfonyl 
chloride, and (li?5)-2-amino-l-(2-naphthyl)ethanol, the title compound was obtained in 77 % 
purity by HPLC. MS(ESI+): m/z = 544. 
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Examole'307: C2^4^Z)-l-ai.r-biphenvn-4-v]carbonvl)-jV-r(2i?^)-2-hvdroxy -2-(4- 
nitrophenvDethvll -4- (methox yiminoV2-p yrr olidinecarboxamide 

Following the general method as outlined in Example 22, starring from (2S,AEZ)-\-{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [U'-biphenyl]-4-carbonyl 
chloride, and (li?5)-2-amino-l-(4-nitrophenyl)ethanol, the title compound was obtained in 84 
% purity by HPLC. MS(ESI+): m/z = 503. 

Example 308: (2^.4£Z)-^-fr2^-2-hvdroxv-2-(4-n i tronhenvnethvl1-4-(methoxYimino)-l-[4- 
("4-t>vridinvDben20Yll-2-nvrrolidinecaTboxamide 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-(tert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and (17?^-2-arnino-l-(4-nitrophenyl)ethanol, the title compound was obtained in 89 % purity 
by HPLC. MS(ESI+): m/z = 504. 

F/x~ample~309-T2&-4£^^ 

(3-pvridinvBbenzovll--2-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l -(rert- 
butoxycarbonyl)-4-(methoxyirmno)-2-pyirolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (li?^-2-amino-l-(4-nitrophenyl)ethanol, the title compound was obtained in 72 % purity 
by HPLC. MS(ESI+): m/z = 504. 

Example 310: f2^.4£Z>-^-rr2/?^-2-hvdroxv-2-(4-nitr o phenvnethvl1-4-(methoxYimino)-l-[4- 
(2-p\TridinvDberizovll-2-PViT0lidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (25',4£Z)-l-(/ert- 
butoxycarbonyl)-4-(methoxyirnino)-2-pyrrolidinecarboxylic acid, 4-(2-pyridinyl)benzoic acid, 
and (li?^-2-arnino-l-(4-nitrophenyl)ethanol, the title compound was obtained in 63 % purity 
by HPLC. MS(ESI+): m/z = 504. 
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Exam ple 31 1: (2.y.4£ , Z)-l-rri,l'-biphenvl1-4-v1sulfonvlV7^-rf2j?^)-2-hvdroxv-2-r4- 
nitrophenvnethyll-4-(methoxvimino)-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-{tert- 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-sulfonyl 
5 chloride, and (1^5)-2-amino-l-(4-nitrophenyl)ethanol, the title compound was obtained in 79 
% purity by HPLC. MS(ESI+): m/z = 539. 

Example 312: (2SAED-N- 1 (2RS)-3-14-( acetvlamino)phenoxv1-2-hvdroxypropvl) - 1 -(T 1 . 1 '- 
biphenvll-4-vlcarbonvl)-4-(methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-{tert- 
10 butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [ 1 ,1 '-biphenyl]-4-carbonyl 
chloride, and 7V-(4-{[(2^-3-amino-2-hydroxypropyl]oxy}phenyl)acetamide, the title 
compound was obtained in 79 % purity by HPLC. MS(ESI+): m/z = 545. 

Example 313: (2SAEZ)-N- ( (2 RS)-3-f4-( acetYlaminotphenoxvl-2-hvdroxvpropvn -4- 
toethoxviminoVl-r4-(4-pvridinvnbenzovll-2-pmolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from {2SAEZ)-\-{tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and 7/-(4-{[(2i?5)-3-amino-2-hydroxypropyl]oxy} phenyl) acetamide, the title compound was 
obtained in 62 % purity by HPLC. MS(ESI+): m/z = 546. 

Example 314: (25'.4£'Z)-^-((2/?^-3-f4-(acetvlamino')phenoxv1-2-hvdroxvpropvl)-4- 
20 ("methoxviniinoVl-r4-(3-pvridinYnbenzovll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rr- 
butoxycarbonyl)^-(memoxyimino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and 7V-(4-{[(2i?5)-3-amino-2-hydroxypropyl]oxy} phenyl) acetamide, the title compound was 
obtained in 66 % purity by HPLC. MS(ESI+): m/z = 546. 
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Example 315: (2SAEZ)-N- (r2i?^-3-r4-(acetvlamin o > >phenoxvl-2-hvdroxvpropvl} -1 -([ 1.1'- 
biphenvll-4-vlsulfonvlV4-(methoxviminoV2-PYr rn1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-1 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-sulfonyl 
chloride, and ^-(4-{[(2^5)-3-amino-2-hydroxypropyl]oxy}phenyl) acetamide, the title 
compound was obtained in 62 % purity by HPLC. MS(ESI+): m/z = 581. 

Exam ple 316: (2SAEZ\-UU ■l'-biphenvl1-4-vlcarbonvl)-^-r(2/?)-2-hydroxy -2-phenylethyll-4- 
rmetboxviminoV2-pvrr6lidineca rboxamide 

Following the general method as outlined in Example 22,-starting from (2S,4£Z> l-(fert- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylicacid, [l,r-biphenyl]-4-carbonyl 
chloride, and (li?)-2-amino-l-phenylethanol, the title compound was obtained in 84 % purity 
by HPLC. MS(ESI+): m/z = 458. 

." Fx aT r ^3 17^ methoxyimino)- 1 -[4-(4- 
— pvridirivDbenzovll-2-pvrrolidin ecarboxamide- — -,— . 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rr- 
butoxycarbonyl)-4-(memoxyirnmo)-2-pyrrolidinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and (li^-2-arnino-l-phenylethanol, the title compound was obtained in 66 % purity by HPLC. 
MS(ESI+):m/z = 459. 

Example 318: (2^.4£Z>-^-fr2J?V2-hY(iroxv-2-phenvle thvn-4-(methoxvimino)-l-r4-(3- 
pvridinvObenzovll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rer/- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxyUc acid, 4-(3-pyridinyl)benzoic acid, 
and (li?)-2-amino-l-phenylethanol, the title compound was obtained in 76 % purity by HPLC. 
MS(ESI+):m/z = 459. 
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Exam ple 3 1 9: (25.4£Z)-7^4(2j?V2-hvdroxy-2-phenvlethvll-4-(methoxviminoVl -f4-(2- 
pvridinvnbenzovll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-l-{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 4-(2-pyridinyl)benzoic acid, 
5 and (lJ?)-2-amino-l-phenylethanol, the title compound was obtained in 65 % purity by HPLC. 
MS(ESI+): m/z = 459. 

Example 320: (2SAEZ)-\-(U .l'-biphenvll-4-vlsulfonvlV./V-r(2j;V2-hvdro xv-2-phenvlethvn-4- 
(methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4E2)-l-(tert- 
10 butoxycarbonyl)-4-(methoxyimino)-2-pyn:olidinecarboxylic acid, [l,l'-biphenyl]-4-sulfonyl 
chloride, and (li?)-2-arnino-l-phenylethanol, the title compound was obtained in 87 % purity 
by HPLC. MS(ESI+): m/z = 494. — - — 

-Example 321 : f25.4£Z)-l-(ri.l'-biphenvn-4-vlcarbonvlV7/-f3-h vdroxvpropvn-4- 
f methox viminoV2-pvrTolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2 1 S,4£'Z)-l-(/ert- 

butoxycarbonyl)^-(methoxyirnino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-carbonyl 
chloride, and 3-amino-l-propanol, the title compound was obtained in 81 % purity by HPLC. 
MS(ESI+): m/z = 395. 

Example 322: r2^4£Z)-l-(n.l'-biphenvll-4-vlsulfonv lV^-C3-hvdroxvpropylV4- 
20 fmethoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/err- 
butoxycarbonyl)-4<methoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-sulfonyl 
chloride, and 3-arnino-l-propanol, the title compound was obtained in 64 % purity by HPLC. 
MS(ESI+): m/z = 432. 
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Examole 323- (^gZ.5^-1-< , ri.l'-biphenv l l-4-v1carbonvl)-5-r(4-hvdroxy-4-p henyl-l- 
pi peridinvDcarbonvll-3-pvrrolidinon e fl-methvloxime 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -(rert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l*-biphenyl]-4-carbonyl 
chloride, and 4-phenyl-4-piperidinol, the title compound was obtained in 74 % purity by 
HPLC. MS(ESI+): m/z = 498. 

Example 324: (3/rZ.5iS^-5-f^4-hvdroxv-4-p henvl-l -piperidinvDcarbonyll-l -f4-(4 r 
pvridinvl)ben2Qvn-3-pvrrolidinone Oroeth vloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fe/"/- 
butoxycarbonyl)-4Kmemoxyiirimo)-2-pyrrolidinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and 4-phenyl-4-piperidinol, the title compound was obtained in 78 % purity by HPLC. 
MS(ESI+): m/z = 499. 

- ExmTele325Jl3£SS£)^^ 
^ pvridinyflbenzoyl1-3rp\TTolidinone O-meth yloxime 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
butoxycarbonyl)-4Kmemoxyimmo)-2-pyr^ 

and 4-phenyl-4-piperidinol, the title compound was obtained in 79 % purity by HPLC. 
MS(ESI+): m/z = 499. 

Example 326: nEZ.5S)-U\) T-biphenyll-4-y1sulfonyl)-5-r (4-hydroxy-4-phenyl-l- 
p i peridinyTicarbonvn-3-pvrrolidino neO-methyloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(?eri- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-sulfonyl 
chloride, and 4-phenyl-4-piperidinol, the title compound was obtained in 84 % purity by 
HPLC. MS(ESI+): m/z = 534. 
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CmethoxvimmoVl-pyrrolidmecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£'Z)-l-(/er/- 
butoxycarbonyl)-4Kmethoxyimino)-2-pyrrolidinecarboxylic acid, [ 1 ,1 , -biphenyl]-4-carbonyl 
5 chloride, and (1 S,2S)-2-aminocyclohexanol, the title compound was obtained in 84 % purity 
by HPLC. MS(ESI+): m/z = 436. 

F.vam ple 328: (2SAEZ)-\-{\\ .T-bir ) henvll -4-vlsulfonvlViV-r(l.S,25')-2-hYdroxvcyclohexvll-4- 
fmethox^dminoV2-p^^Tolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-Htert- 
10 butoxycarbonyl)-4^memoxyimmo)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-sulfonyl 
chloride, and (15,25)-2-aminocyclohexanol, the title compound was obtained in 61 % purity 
by HPLC. MS(ESI+): m/z = 472. 

Example 329: (2<?.4EZV#-benzvl-1 -fn.r-bmh ^v11-4-vlcarbonvlV/V-(2-hvdroxyethyl)-4-. 
fmethox\dminoV2-pvrrolidineca rboxamide 

1 5 Following the general method as outlined in Example 22, starting from (2S,4£Z)- 1 -{tert- 
butoxycarbonylHKmemoxyimmo)-2-pyrrolidinecarboxyUcacio;[l,r-biphenyl]-4 

chloride, and 2-(benzylamino)ethanol, the title compound was obtained in 74% purity by 

HPLC. MS(ESI+): m/z = 472. 

Fy aT T i r le33Q:(2^.4^-^-benzv1-^-<'2-hvdrox vethvlV4-('methoxviminoVl-r4-(3- 
20 pvridinvDbe n7.ovl 1-2-pv rrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and 2-(benzylamino)ethanol, the title compound was obtained in 82 % purity by HPLC. 
MS(ESI+):m/z = 473. 
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Example 331 : nFZ.5^-l-(rLl'-biphenvll-4 -v1carbonvn-5-{rf3i?5)-3- 
hvdroxypiperidinvncarbonvl) -3-pvrrolidinone <9-methvloxime 

Following the general method as outlined in Example 22 , starting from (2S,4£Z)- 1 -(tert- 
butoxycarbonyl)-4-(memoxyiniino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyI]-4-carbonyl 
chloride, and (SJJS^-piperidinol, the title compound was obtained in 78 % purity by HPLC. 
MS(ESI+): m/z = 422. 

Example 332: ^.5^-5-irf3^-3-hvdroxvpiperidinvl1carb on Y l)-l-r4-(4- 
pvridinvnbenzovn-3-pviTolidinon e O-methvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)- 1 -(terr- 
butoxycarbonyl)-4Kmethoxyimmo)-2-pyrroUdinecarboxylic acid, 4-(4-pyridinyl)benzoic acid, 
and (3fl,S>3-piperidinol, the title compound was obtained in 91 % purity by HPLC. 
MS(ESI+):m/z = 423. " " 

-Example-3-33:-f3EZ.S^-5WrGi;^-3-hvdr oxvpiperidmv11carbonvn-l-r4-^ 
pvridmvfibenzovll-3-pvrrolidinone O-methvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^r/- 
butoxycarbonyl)-4Kmemoxyimmo)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (3ftS)-3-piperidinol, the title compound was obtained in 84 % purity by HPLC. 
MS(ESI+):m/z = 423. 

Example 334: nEZ.S^-l-rn.l'-biphenvlM-vlsulfonyD-S- lffS^-S- 
hvdroxvpiperidinvncarbonvB -3-pvrrolidinon e O-methvloxime 

Following the general method as outlined in Example 22, starting from (2S,4i:Z)-l-(/ert- 
butoxycarbonyl)-4-(methoxyimbo)-2-pyrrolidinecarboxylicacid,[l,r-biphenyl]-4-sulfonyl 

chloride, and (3/tf)-3-piperidinol, the title compound was obtained in 79 % purity by HPLC. 

MS(ESI+):m/z = 458. 
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Example 335: (25.4 £Z ) -l- r riJ'-bipheTiv11-4-vlcarbonvlV^-rri^2^-2-hy rfrnvY-l- 
^vdroxymethyl)-2-phenvlethvll-4-rmet hoxviminoV2-p wolidmec a rhny am iH P 

Following the general method as outlined in Example 22, starting from {2S,4EZ)-\-{teru 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (15,2^-2-arnino-l -phenyl- 1,3-propanediol, the title compound was obtained in 
88 % purity by HPLC. MS(ESI+): m/z = 488. 

Example 336: (2^4/.Z)-/V-rn^2^-2-hvdrn xv-l.rhvdroxvmPthvn-2- n heT 1 v1Pthv 11 ^- 
(methoxyiminoVl -\4-( 4-PvridiTiy nbenzovll-2-pvrrolidinecarhnv a mi-Hp 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxyhc acid, 4-(4-pyridinyl)benzoic acid, 
and (15,25)-2-amino-l-phenyl-l,3-propanediol, the title compound was obtained in 64 % 
purity by HPLC. MS(ESI+): m/z = 489. 

Example 337: (2^4 ^Z)-JV-rri,y.2^-2-hvdroxv-1 -(hvdroxvrnerhvn-2- P henvl e thvl1-4- 
fmethoxyimm6)-1-r4-(3-Dvridinvn henzovl1-2-nvrrolidmecarhnx a miH ( » 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferr- 
butoxycarbonyl)^-(memoxyiniino)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and (l£2^-2-amino-l-phenyl-l,3-propanediol, the title compound was obtained in 93 % 
purity by HPLC. MS(ESI+): m/z = 489. 

Example 338: (2^4/?Z)-l-rri.l'-bi D henv n-4-vlsulfonvn-Ar-rfl5-.2^-2-hvdmvY-t- 
20 (hydroxYmethYl )-2-phenvl et hvl 1-4-rmethoxvirninoV2- P vrro1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£-Z)-l-(rm- 
butoxycarbonylH-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 »-biphenyl]-4-sulfonyl 
chloride, and (15,2^-2-amino-l -phenyl- 1,3-propanediol, the title compound was obtained in 
82 % purity by HPLC. MS(ESI+): m/z = 524. 



15 
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Fxample 339: (2 t S',4£Z)-7V-r2-anj]inoethvIVl -(\ 1 ■ 1 '-biphenvn-4-vlcarbonvlV4- 
("methoxviminoV2-pYrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
5 chloride, and V -phenyl- 1 ,2-ethanediamine, the title compound was obtained in 93 % purity 
by HPLC. MS(ESI+): m/z = 457. 

Example 340: (25.4i:2^-A^-('2-anilinoethvlV4-(methoxviminoVl-r4-(4 -pvridinvnbenzovl1-2- 
pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (^lS,AEZ)-\-(tert- 
10 butoxycaroonyl)-4-(memoxyimino)-2-pyrrolidinecarboxyhc acid, 4-(4-pyridinyl)benzoic acid, 
and jV'-phenyl-l^-ethanediamine, the title compound was obtained in 85 % purity by HPLC. 
MS(ESI+): m/z = 458. 

Exam ple 341 : (25 , .4£ , Z)-A^-f2-anilinoemvlV4-(methoxviminoVl-r4-n -Pvridinvnbenzoyl1-2- 
pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferr- 

butoxycarbonyl)-4-(memoxyimmo)-2-pyrrolidinecarboxylic acid, 4-(3-pyridinyl)benzoic acid, 
and N x -phenyl- 1 ,2-ethanediamine, the title compound was obtained in 85 % purity by HPLC. 
MS(ESI+): m/z = 458. 

Exam ple 342: r25.4£Z)-^-f2-aniHnoethvn-4-(methoxvimin oVl-f4-f2-Pvridinvnbenzoyll-2- 
20 pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/err- 
butoxycarbonyl)-4-(memoxyiimno)-2-pyrroli(iinecarboxylic acid, 4-(2-pyridinyl)benzoic acid, 
and A^-phenyl-l^-emanediamine, the title compound was obtained in 67 % purity by HPLC. 
MS(ESI+): m/z = 458. 



BNSDOCID: <WO 0174769A1_I_> 



WO 01/74769 



PCT/EPO 1/03 170 



-1.3- 

ExamEle 343: (2S.4£ZVA^2-anilinoethvn-l .1 '-biphenvll-4-vlsulfonvl >4- 
< , methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£:Z)-l-(^«- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrohdmecarboxylicacidJl,l'-biphenyl]-4-sulfonyl 

5 chloride, and N l -phenyl- 1 ,2-ethanediamine, the title compound was obtained in 73 % purity 

by HPLC. MS(ESI+): m/z = 493. 

F.yamnle 344: (3gZ.S^-l-f V-hiphenvn-4-vlcaifaonVlVS-r(4-hyd roxy-l- 
p i peridinvDcarbonvll-3-pyrrolidinone O -methvloxime 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
10 butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-carbonyl 
chloride, and 4-piperidinol, the title compound was obtained in 86 % purity by HPLC. 
MS(ESI+): m/z = 422. 

Example 345: <-3^Z.5^-l-(ri-T-binhenvll-4-vlsulfonylV5-r(4-hy droxy-l- 
p i peridinvl>carbonvl]-3-pvrrolidinone O -methvloxime 

15 Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -(/er/- 
butoxycarbonyl)-4-(memoxyimmo)-2-pyrrolidinecarboxyUc acid, [1 ,l'-biphenyl]-4-sulfonyl 
chloride, and 4-piperidinol, the title compound was obtained in 68 % purity by HPLC. 
MS(ESI+):m/z = 458. 

F.xam ple 346: (25.4ffZ^-AT-r(l.S.2^-3^.4.RV3-(ammocarbonv nbicvclor2.2.nhept-5-en-2-Yll-l 

20 (H r- piphenvl H- vlsulfonvn ~ 4 ' fm ^ 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-l-(rert- 
butoxycarbonyl)-4-(memoxyiinmo)-2-pyaolidinecarboxyhcacid,[l,l , -biphenyl]-4-sulfonyl 

chloride, and (1^^5,3i? 3 45)0-aminobicyclo[2.2.1]hept-5-ene-2-carboxainide, the title 

compound was obtained in 79 % purity by HPLC. MS(ESI+): m/z = 509. 
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Exam ple 347: (2S.4£ZVJv'-(3-amino-3-oxopropvlVl -(W .1 '-biphenvll-4-vlcarbonyl>4- 
fmethoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,1 '-biphenyl]-4-carbonyl 
5 chloride, and 3-aminopropanamide, the title compound was obtained in 71 % purity by HPLC. 
MS(ESI+):m/z = 409. 

Exam ple 348 : (2SAEZ\-N-\(\ S2S.3R.4K)-3'( aminocarbonvnbicvclof 2.2. llhept-5-en-2-y ll- 1 - 
fflJ'-biphenvll^-vlsulfonvn^-fmethoxvimino^^-pvrrolidmec arboxamide 

Following the general method as outlined in Example 22, starting from {^.S,AEZ)-\-(tert- 
1 o butoxycarbonylH-(methoxyiniino)-2-pyrrolidinecarboxyhc acid, [1,1 '-biphenyl]-4-sulfonyl 
chloride, and (li2,2^,35,45)-3-aminobicyclo[2.2.1]hept-5-ene-2-carboxamide, the title 
compound was obtained in 83 % purity by HPLC. MS(ESI+): m/z = 509. — 

-Example 349:-f2^.4£a-l-fR.^'-biphepvll.4^vlcarbon vlVN-f4-hvdroxybutvn-4- 
(memoxvirninoV2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from (2iS',4£Z)-l-(«err- 

butoxycarbonyl)-4Kmemoxyimino)-2-pyrroUdinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 4-amino-l-butanol, the title compound was obtained in 68 % purity by HPLC. 
MS(ESI+): m/z = 410. 

Exam ple 350: (2,?.4i:Z^-l-rri.r-biphenvll-4-v1 sulfQnvlVN-(4-hvdroxvbutvn-4- 
20 (methoxviminoV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rerr- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-sulfonyl 
chloride, and 4-amino-l-butanol, the title compound was obtained in 78 % purity by HPLC. 
MS(ESI+): m/z = 446. 
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Exarrmle 351 : (2SAEZ)-l-(\\.V-bwhenv}} -4.vhu\fonwY)-N-U l£2KtZz 
fhvdroxvmethvncvclohexvll-4-(methoxvimino) -2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from Q.SAEZ)-\-{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 *-biphenyl]-4-sulfonyl 
chloride, and [(li?,2i?)-2-aminocyclohexyl]methanol, the title compound was obtained in 40 % 
purity by HPLC. MS(ESI+): m/z = 486. 

F.xamme352:f2^.4£Z^-l-(n-l'-biPhenvll-4-vlsulfonvlVA^-r(l-R,25,3j?,4.y)-3- 
fhvdroxvmethvnbicvclor2.2.11hept-2-vl1-4-<'methox vimino , >-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-sulfonyl 
chloride, and [(l 1 S , ,2R,3,S,4J?)-3-aminobicyclo[2.2.1]hept-2-yl]methanol, the title compound 
was obtained in 58 % purity by HPLC. MS(ESI+): m/z = 498. 

Example 353: (2SAEZ)-U\ 1 J ibiphenvl l-4-vIsulfonvlVW-r ilR2StZz 
(•hvdroxvmethvncvclohexvn-4-fmethoxvimino V2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(lert- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenylj^-sulfonyl 
chloride, and [(15,2J?)-2-aminocyclohexyl]methanol, the title compound was obtained in 41 % 
purity by HPLC. MS(ESI+): m/z = 486. 

Exam ple 354: (2SAE and 42^-^-rf2J?^-2-hvdroxv-2-p henvlethvn-4-(methoxyimino)-l-r(2'- 
methvU 1 . 1 '-biphenvlM-vncarbonvll^-pvrrol idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rerr- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[ 1 , 1 '-biphenyl]-4- 
carboxylic acid, and (li?S)-2-amino-l-phenylethanol, the title compounds were obtained as a 
mixture of E/Z-isomers of the oxime functionality. Separation of the isomers by flash 
chromatography yielded (25,4£)-7V--[(2/?5)-2-hydroxy-2-phenylemyl]-^(methoxyimino)- 1 - 
[(2'-methyl[l,l'-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide in 98.9 % purity and 
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(25,4Z)-A^4(2i?5)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[(2'-methyl[l,l'-biphenyl]- 
4-yl)carbonyl]-2-pyrrolidinecarboxamide in 99.9% purity by HPLC. MS(ESI+): m/z = 472. 

Exam ple 355: (2SAE and 4Z)-A^-rr2^-2-hvdroxv-2-phenvlethvn-4-(methoxyimino)- l - f(2'- 
meth Yiri ■ 1 '-biphenvl1-4-vncarbonvll-2-pyr rolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[ 1 , 1 '-biphenyl]-4- 
carboxylic acid, and (lS)-2-amino-l-phenylethanol, the title compounds were obtained as a 
mixture of E/Z-isomers of the oxime functionality. Separation of the isomers by flash 
chromatography yielded (25,4£)-iV-[(2S)-2-hydroxy-2-phenylemyl]-4-(memoxyimino)-l-[(2'- 

10 methyl[l ,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide in 98.9 % purity and (2S,4Z)- 
7/-[(25)-2-hydroxy-2-phenylemyl]-4-(methoxyimino)-l-[(2'-methyl[l,r-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide in 99.8 % purity by HPLC. MS(ESI+): m/z = 472. 

Example 356: (2SAE and 4Z^-N , -rf2j?V2-hvdroxv-2-Dhenvlethvll-4-(methoxyim ino)-l-r(2'- 
methvTf 1 Jr-brphenvli-4-vffcarbonv^^ 

15 Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rt- 

butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
carboxylic acid, and (li?)-2-amino-l-phenylethanol, the title compounds were obtained as a 
mixture of E/Z-isomers of the oxime functionality. Separation of the isomers by flash 
chromatography yielded (25,4£)-JV--[(2i?)-2-hydroxy-2-phenylemyl]^-(methoxyimino)- 1 -[(2'- 

20 methyl[l ,l*-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide in 99.7 % purity and (25,4Z)- 
A^-[(2i?)-2-hydroxy-2-phenylemyl]-4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl3-2-pyrrolidinecarboxamide in 99.7 % purity by HPLC. MS(ESI+): m/z = 472. 

Exam ple 357: f25.4J5:Z^-l-(ri.l'-biphenvll-4-vlcarbonvn-^-rfl^,2g)-2- 
(hvdrox\TOemvDcvclohexvl1-4-fmethox\aminoV2-Pvrrolid mecarboxamide 

25 Following the general method as outlined in Example 22, starting from (2&4.EZ)- 1 -(?err- 

butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-carbonyl 
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chloride, and [(15',2i?)-2-aminocyclohexyl]methanol, the title compound was obtained in 63 % 
purity by HPLC. MS(ESI+): m/z = 450. 

Example 358: (2SAEZ)-\-(\ 1 .1 '-biphenvl1-4-vlcarbonvlVjV-r2-hvdroxv- 1 - 
rhvdroxvmeuhvnethvl1-4-( r methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25',4£'Z)-l-(fe7-r- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 2-amino-l,3-propanediol, the title compound was obtained in 61% purity by 
HPLC. MS(ESI+): m/z = 412. 

Example 359: f2^.4£Z)-7/-rfl^.2j?.3^.4J?V3-raminocarbonvnbicvclor2.2.11hept-5-en-2-vll-l- 
f[l J'-biphenvl1-4-vlcarbonvlV4-("methoxvimino')-2-pvrrolidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/erf- 
butoxycarb6nyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid,"[r,r-biphenyl]-4-carbonyl 
chloride, and (l J R,2 1 S',3i?,4iS)-3-aminobicyclo[2.2.1]hept-5-ene-2-carboxamide, the title 
compound was obtained in 68 % purity by HPLC. MS(ESI+): m/z - 473. 

Example 360: f2^.4 J gZ^-AT-rn^.25.3i?.4^V3-(aminocarbonvnbicvclor2.2.nhept-5-en-2-vll-l- 
(\ 1 ,r-biphe:nvl')-4-vlcarbonvl')-4-(' memoxviminoV2-p\iTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2iS , ,4 J EZ)-l-(/er/- 
butoxycarbonyl)-4-(memoxyirnino)-2-pyrrohdinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (li?,2i?,35,45)-3-anunobicyclo[2.2.1]hept-5-ene-2-carboxamide, the title 
compound was obtained in 78 % purity by HPLC. MS(ESI+): m/z = 473. 

Example 361 : (2SAEZ)-\ .1 '-biphenvn-4-vlcarbonvlViV-r(2^-2-hvdroxv-2-phenvlethvn-4- 
(memoxvinunoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 *-biphenyl]-4-carbonyl 
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chloride, and (15>2-amino-l-phenylethanol, the title compound was obtained in 87 % purity 
by HPLC. MS(ESI+): m/z = 458. 

Example 362: (2RS)-3-( i U2SAEZ)- 1 -(fl , 1 '-biphenvll-4-vlcarbonyl>4- 
(methoxvimino'>pvrrolidinvllcaibonvn aminoV2-hvdroxypropanoic acid 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 *-biphenyl]-4-carbonyl 
chloride, and (2^5)-3-amino-2-hydroxypropanoic acid, the title compound was obtained in 44 
% purity by HPLC. MS(ESI+): m/z = 426. 

Example 363: r2S.4£ , 2>-7/4rii?.2 l S)-2-raminocarbon vncvclohexvll-l-fri.r-biphenyll-4- 
10 vlcarbonvl>-4-(methoxviminoV2-pvrTolidine carboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-l-(fe^- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (15,2^)-2-aminocyclohexanecarboxamide, the title compound was obtained in 
.89 % purity by HPLC. MS(ESI+): m/z = 463. 

15 Example 364: (2SAEZ)-\-(\] . T-biphenvn-4-vlcarbonvlV^ -rn^-2-hvdroxv-l-methylethyll- 
4-("methoxvimino^-2-pvTTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (2J?5)-2-amino-l-propanol, the title compound was obtained in 81 % purity by 
20 HPLC. MS(ESI+): m/z = 396. 

Fvam ple 365: ( 2SAEZ)- l^bjEhenyj]^ 

(h yHrnyvmemvlV2-f4-nitrophenvnethvll-4-rmemox\dmin oV2-p\Troli(imec^ 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^r?- 
butoxycarbonyl)-4<methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
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chloride, and (l£2S)-2-armno-l-(4-nifrophenyl)-l,3-propanediol, the title compound was 
obtained in 70 % purity by HPLC. MS(ESI+): m/z = 533. 

Example 366: 4-f Uf2g.4£ , ZVi-(n.r-biphenvn-4-vlcarbonvl)-4- 
(methox\dmino)pvrrolidinvl"lcarbonyU aminolbutanoic acid 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [l,l'-biphenyl]-4-carbonyl 
chloride, and 4-aminobutanoic acid, the title compound was obtained in 57 % purity by HPLC. 
MS(ESI+): m/z = 424. 

Example 367: (2 l S , ,4£Z>-7S/-r(2^-2-hvdroxv-2-phenvlethvll-l-r(2'-methoxvn.l'-biphenvll-4- 
10 yncarbonvll-4-(methoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-\-{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methoxy[ 1 ,1 '-biphenyl]- 
4-carboxylic acid, and (liS)-2-amino-l-phenylethanol, the title compound was obtained in 90 
% purity by HPLC. MS(ESI+): m/z = 488. 

15 Example 368: (2^.4iE:Z>-Ar-r(2j? l ^-2-hvdroxv-2-(2-naphthvnethvlV l-rf2 , -methoxvri.l'- 
biphenvl1-4-vl)carbonvll-4-fmemoxviminoV2-pmolidmecarboxamide 

Following the general method as outlined in Example 22, starting from (23',4£'Z)-l-(/err- 
butoxycarbonyl)-4-(memoxyirmno)-2-pyrrolidinecarboxylic acid, 2'-methoxy[l,r-biphenyl]- 
4-carboxylic acid, and (lJ?5)-2-amino-l-(2-naphthyl)ethanol, the title compound was obtained 
20 in 67 % purity by HPLC. MS(ESI+): m/z = 538. 

Example 369: (2SAEZ)-N-\(l RS)-2-h\dioxv-\ -methvlethvll-4-fmethoxviminoVl -\(T- 
methvlfl .r-biphenvll-4-vncarbonvl1-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rer/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,r-biphenyl]-4- 
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carboxylic acid, and (2J?S)-2-ammo-l-propanol, the title compound was obtained in 88 % 
purity by HPLC. MS(ESI+): m/z = 41 0. 

Example 370: r26'.4£ , Z)-A f -rri6',2^-2-hvdroxv-l-rhvdrox\TOethvlV2-(4- nitrophenvnethvll-4- 
(methoxviminoV 1 - ff 2'-methvir 1 - 1 '-biphenvl1-4-vlkarbonvl1-2-pyrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from {2S,AEZ)-\-(tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l'-biphenyl]-4- 
carboxylic acid, and (15,25)-2-arnino-l-(4-nitrophenyl)-l,3-propanediol, the title compound 
was obtained in 74 % purity by HPLC. MS(ESI+): m/z = 547. 

Exam ple 371 : (25.4£Z^-^-ra^2^-2-hvdroxv-l-fhvdroxvmethvlV2-(4-ni trophenvnethvl1-4- 
10 fmethoxviminoV 1 -r(2'-methoxvr 1 . 1 '-biphenvlV4-vncarbonv l1-2-PWolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/er/- 
butoxycarbonyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methoxy[l,r-biphenyl]- 
4-carboxylic acid, and (l 1 S,25)-2-amino-l-(4-nitrophenyl)-l,3-propanediol, the title compound 
was obtained in 61% purity by HPLC. MS(ESI+): m/z = 563. 

15 Example 372: G^Z.S^-S-r^-hvdroxv-l-piperidinvncarbonvll-l-r Q'-methviri.l'-biphenyll^- 
vDcarbonvll-3-pvrrolidinone O-methvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[ 1 ,1 '-biphenyl]-4- 
carboxylic acid, and 4-piperidinol, the title compound was obtained in 86 % purity by HPLC. 
20 MS(ESI+): m/z = 436. 

Example 373: r2^.4^-A^-rn5,25.3j?.4i?V3-farninocarbonvnbicvclor2.2 .11hept-5-en-2-vl1-4- 
f methoxviminoVl -rr2'-methvU 1 . 1 '-biphenvll -4-vncarbonvll-2-pyrro lidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2 1 S , ,4£Z)-l-(?e/-/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
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carboxylic acid, and (li?,2^35,45)-3-aminobicyclo[2.2.1]hept-5-ene-2-carboxamide, the title 
compound was obtained in 55 % purity by HPLC. MS(ESI+): m/z = 487. 

Example 374: (2SAEZ)-N-\ (2 j?^-2-hvdToxv-2-phenvlethvll-l -r(2'-methoxvf 1 . 1 '-biphenvll-4- 
vncarbonYl1-4-(methoxvimmoV2-pvrrolidinecarboxarnide 

5 Following the general method as outlined in Example 22, starting from (2S,AEZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methoxy[l,l'-biphenyl]- 
4-carboxylic acid, and (lftS)-2-amino-l-phenylethanol, the title compound was obtained in 82 
% purity by HPLC. MS(ESI+): m/z = 488. 

Example 375 : (2£4£ZVAT-r(2/?5V2-hvdrox wopvll-4-fmemoxviminoVl -fte'-methvir 1.1'- 
10 biphenyll-4-vDcarbonvll-2-pyiTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2iS,4jEZ)-l-(/err- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l '-biphenyl]-4- 
carboxylic acid, and (2i?iS)-l-amino-2-propanol, the title compound was obtained in 90 % 
purity by HPLC. MS(ESI+): m/z = 410. 

15 Example 376: aS.4EZVAr4f2&SV23-dihvdroxvprop^ 
biphenvll-4-vl)carbonvl1-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-0ert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l'-biphenyl]-4- 
carboxylic acid, and (2/JiS)-3-amino-l,2-propanediol, the title compound was obtained in 67 % 
20 purity by HPLC. MS(ESI+): m/z = 426. 

Example 377: (2SAEZ)-N-(3-hvdToxvvTopv\)^-(me±oxymim6)- 1 -r(2'-methvir 1 . 1 '-biphenyll- 
4-vncarbonvn-2-pvrrohdinecarboxamide 

Following the general method as outlined in Example 22, starting from (?.SAEZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
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carboxylic acid, and 3-amino-l-propanol, the title compound was obtained in 90 % purity by 
HPLC. MS(ESI+): m/z = 410. 

Example 378: (2S.4£ZVAl(2-amino-2-oxnethvlV l-(ri.l '-biphenyll-4-ylcar bonyl)-4- 
fmethoxviminoV2-pvrrolidinecaTboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and 2-aminoacetamide, the title compound was obtained in 82 % purity by HPLC. 
MS(ESI+): m/z = 395. 

Example 379: f2^4£Z)-N-f2-ammo-2-nxoethvlV4 - rTnethoxviminoVl-f(2'-methyiri 1 l'- 
biphenvn-4-vl'>carbonvll-2-Pvrroli dmecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rt- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,1 '-biphenyl]-4- 
carboxylic acid, and 2-armnoacetamide r the-title compound was obtained in 92 % purity by 
HPLC. MS(ESI+): m/z = 409. 

Example 380: (2^4^-l-(fl.l , -biphen v 11-4-vlcarbonvlVJV-r(2^-2-hvclroxY-2-(3- 
hvdroxvphenvnethvll^-fmethoxvimino^^-pvrrolidinecarboxam ide 

Following the general method as outlined in Example 22, starting from (25,4i:Z)-l-(ie/-l- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, [1 ,l'-biphenyl]-4-carbonyl 
chloride, and 3-[(lJ^-2-amino-l-hydroxyethyl]phenol, the title compound was obtained in 8 
% purity by HPLC. MS(ESI+): m/z = 504. 

Example 381 : (2SAEZ)-UU .l'-biphenvl l-4-vlcarbonvlVAr-r(15,2/?,3.y,4J?V3- 
aivdroxvmethvnbicvclor2.2.11hept-2-vl1 -4-(rnethoxviminoV2-pyrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fert- 
butoxycarbonyl)-4-(methoxyimino>2-pyrrolidinecarboxylicacid, [l,l'-biphenyl]-4-carbonyl 
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chloride, and [(lJ?,2S,3J?,4^-3-aminobicyclo[2.2.1]hept-2-yl]methanol, the title compound 
was obtained in 64 % purity by HPLC. MS(ESI+): m/z = 462. 

Exarn p]e382jI25 a 4J^^ 

mP thnvy[ 1 . 1 '■bi phenvl1-4-ynr.arhonvll-4-(T T.pthnxvirninoV?-rivrTo1idinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(^r<- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxyhcacid, 2'-methoxy[l,r-biphenyl]- 
4-carboxylic acid, and [(15,2i?,35,4i?)-3-aminobicyclo[2.2.1]hept-2-yl]methanol ) the title 
compound was obtained in 56 % purity by HPLC. MS(ESI+): m/z = 492. 

Tem ple 3R3: r2^4^-Ar-(^^-4-hvdro y Y^v^"hexvn-l-rf2 , -methoxvri,l '-biphenyll-4- 

10 Y ncarbonvl1 - 4 - rmetnox ^ mino ^* 2 ' p ^ " 1 ' H ^ ecarbOXamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-('^- 
butoxycarbonyl)-4<memoxyimino)-2-pyaolidinecarboxylicacid, 2 r -meihoiy[lX-hipYieny}r 
4-carboxylic acid, and rra/zs^-aminocyclohexanol, the title compound was obtained in 61 % 
purity by HPLC. MS(ESI+): m/z = 466. 

15 p xarn p le 384: (2^4EZ^-^-r(l^ 1 ?-/?V2-fhvdro xvm eth Yl)cycl ohexyll-l-r(2'-methoxyr 1 ,1'- 
hi p l 1P r l Yl V4-vncarbor>vll-4-fmem n xvimmoV2-pvrrolimnecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-{tert- 
butoxycarbonyl)-4Kmemoxyimmo)-2-pyrrolidinecarboxyhc acid, 2'-methoxy[l,l'-biphenyl]- 
4-carboxylic acid, and [(li?,2i?)-2-aminocyclohexyl]methanol, the title compound was 
20 obtained in 68 % purity by HPLC. MS(ESI+): m/z = 480. 

Tem ple 385: f25.4£7\-^4r2J?^-2-hvdroxv-3-phe n o xY Pro pYlM-( memoxYirnino)-l-r(2': 
mp.thYl fLr-biphenvll-4-vncarbn nvn-2-pmo1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rt- 
butoxycarbonyl)-4-(memoxyirruno)-2-pyrrolidinecarboxyUcaci(i, 2 , -methyl[l,l'-biphenyl]-4 
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carboxylic acid, and (2/^-1 -amino-3-phenoxy-2-propanol, the title compound was obtained 
in 80 % purity by HPLC. MS(ESI+): m/z = 502. 

Example 386: f2, < ?.4^-^4(2g^-2-hvdrox Y-2-r4-hvdroxvphenvl)ethyl1-4-(methoxyimino)- 1 - 
[•r2'-methvin-T-biphenvn-4-vncarbonv 11-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l '-biphenyll-4- 
carboxylic acid, and 4-[(li?5)-2-amino-l-hydroxyethyl]phenol, the title compound was 
obtained in 76 % purity by HPLC. MS(ESI+): m/z = 488. 

Exam £ lgJ87jI2S 1 4£ZH^ 

r(2'-methoxvn ■r-biphenvll-4-vncarbonv 11-2-T3vrrolidinecarboxamide 
Following the general method as outlined in Example 22, starting from QS>4EZ)A-{tert^ 



butoxycarbonyl)-4Kmemoxyimmo)-2-pyrrolidinecarboxylicacid,2 , -methoxy[l,l , -biphenyl]- 
4-carbdxylicacid, and 4-[(l^-2-arnino-l-hydroxyethyl]phenol, the title compound was 
obtained in 90 % purity by HPLC. MS(ESI+): m/z = 504. 

Exam£le_3j8lJag4gZ)^^ 

methviri.l^bipbmvn^-vncarbonvn-4-fmethoxviminoV2-py iTolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Htert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylicacid, Z'-methyltU'-biphenyVM- 
carboxylic acid, and 4-[(li?5)-2-aniino-l-hydroxyethyl]-2-methoxyphenol, the title compound 
was obtained in 67 % purity by HPLC. MS(ESI+): m/z = 518. 

Example 389: (2SAEZ)-N-\(? .<A-2-hvdrox v -2-f4-hvdroxv-3-methoxvpheny1)ethyl1-l -[(2 1 - 
methoxvri.l^ bi P henvll-4-vlV.arbonvl1-4-rme th o xv i m i no)-2-p yrro1idinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-('erN 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrTolidinecarboxylicacid,2'-methoxy[l,r-biphenyl]- 
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4-carboxylic acid, and 4-[(li?5)-2-amino-l-hydroxyethyl]-2-methoxyphenol, the title 
compound was obtained in 87 % purity by HPLC. MS(ESI+): m/z = 534. 

Example 390: r25.4£ , Z)-A^-r( , 2^-2-(3.4-dihvdroxvphenvlV2-hvdroxvethvn-l -f (2'- 
memoxvriJ'-bipbenYll-4-vncarbonvll-4-fmethoxviminoV2-pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (25,4i;Z)-l-(Jerf- 
butoxycarbonyl)-4-(memoxyirnino)-2-pyrrolidinecarboxylic acid, 2*-methoxy[ 1 ,1 '-biphenyl]- 
4-carboxylic acid, and 4-[(l/?5}-2-amino-l-hydroxyethyl]-l,2-benzenediol,the title compound 
was obtained in 69 % purity by HPLC. MS(ESI+): m/z = 520. 

Example 391 : (2RAEZ)- 1 -(1 1 . 1 '-biphenvn-4-vlcarbonvl>-^-rf2^-2-hvdroxv-2-phenvlethvl]- 
10 4-fmethoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2R,4EZ)- l-(terf- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, [1,1 '-biphenyl]-4-carbonyl 
chloride, and (lftS)-2-amino-l-phenylethanol, the title compound was obtained in 90 % purity 
by HPLC. MS(ESI+): m/z = 456. 

15 Example 392: (2/?.4£:Z>-iV4f2/? l ^-2-hvdroxv-2-phenvlethvl1-4-(methoxvimmoVl-rf2'- 
methvlf 1 .1 , -biphenvll-4-vncarbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2J?,4i;Z)-l-(/erf- 
butoxycarbonyl)^-(memoxyin^o)-2-pyiTolidmecarboxylicaci(l,2 , -memyl[l,l'-biphenyl]-4- 
carboxylic acid, and (lifcS)-2-amino-l-phenylethanol, the title compound was obtained in 94 % 
20 purity by HPLC. MS(ESI+): m/z = 472. 

Example 393: (2^.4£Z>-l-r(2'-cvanori.l , -biphenvn-4-vncaTbonvl1-Ar-r(2j?5)-2-hvdroxy-2- 
phenvlethvl1-4-(memoxviminoV2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)^-(memoxyirnino)-2-pyrrolidinecarboxylic acid, 2'-cyano[l,l'-biphenyl]-4- 
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carboxylic acid, and (li?5)-2-amino-l-phenylelhanol, the title compound was obtained in 86 % 
purity by HPLC. MS(ESI+): m/z = 483 . 

Exam ple 394: (2SAEZ)-U(V A'-d\cMoroV ■T-biDhenvn- 4-vncarbonvll-N--r(2^-2-hydroxy- 
2-phenvlethvlV4-fmethoxvimino>-2-pvrrolidine carboxarnide 

Following the general method as outlined in Example 22, starting from (25,4£2>l-(/ert- 
butoxycarbonyl)-4Kmemoxyirnino)-2-pyrrolidinecarboxylicacid, 3',4'-dichloro[l,l'- 
biphenyl]-4-carboxylic acid, and (li?5)-2-amino-l-phenylethanol, the title compound was 
obtained in 89 % purity by HPLC. MS(ESI+): m/z = 527. 

Fxamnle 395: r2^.4EZ)-l-r(2'-6'-dimethvin - 1 '-biohenvll-4-vncarbonvll-JV-r(2/?5)-2-hydroxy- 
2- phenvlethvl1-4-rmethoxviminoV2 -pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4gZ)-l-Qerf- 

butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l,l'- 
biphenyl]-4-carboxylic acid, and (li?5)-2-amino-l-phenylethanol, the title compound was 
obtained in 95 % purity by HPLC. MS(ESI+): m/z = 486. 

Example 396 : r2S.4£ZVl-r(2\3-dimethvir 1 . l'-biphenvn-4-vncarbonyn-^-r( 2^-2-hYdroxy- 
2-phenvlemvll-4-(methox\dmino > t-2-pvrrolid inecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4^Z)-l-(tert- 
butoxycarbony l)^-(memoxyirriino)-2-pyrrolidinecarboxylic acid, 2 ' ,3 -dimethyl [1,1'- 
biphenyl]-4-carboxylic acid, and (lJ?5)-2-amino-l-phenylethanol, the title compound was 
obtained in 83 % purity by HPLC. MS(ESI+): m/z = 486. 

Exam ple 397: (25.4gZ^-A^-f<'2/?^-2-hvdroxv-2-(3-hydroxyphenynethyl1- 4-(methoxyimino)-l- 
f(2'-methvl [1-1 '-biphenvn-4-yncarbop vll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£:Z)-l-(^- 
butoxycarbonyl)-4-(memoxyirruno)-2-pyrrolidinecarboxylicacid, 2'-methyl[l,l'-biphenyl]-4- 
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carboxylic acid, and 3-[(1^5)-2-amino-l-hydroxyethyl]phenol, the title compound was 
obtained in 70 % purity by HPLC. MS(ESI+): m/z = 488. 

Exam ple 398: (2SAEZ)-N-\ (2/?^-2-hvdroyv-2-f3-hvdroxvphenYnethvll-4-(methoxviminoVl- 
f(2^cvanori J'-biphenvl1-4-vncarbonvl1-2-pwolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2SAEZ)-\-{tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-cyano[l ,1 '-biphenyl]-4- 
carboxylic acid, and 3-[(lJ25)-2-amino-l-hydroxyethyl]phenol, the title compound was 
obtained in 86 % purity by HPLC. MS(ESI+): m/z = 499. 

Example 399: (2^.4£'Z)-iV-r(2j;^-2-hvdroxv-2-f3-hvdroxvDhenvnethvll-4-(methoxviminoVl- 
10 [(S'^'-dichlorori.l'-biphenvlM-vncarbonvll^-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
l?utoxycarblmylM~(metooxyi acid, 3',4'-dichloro[l ,1 '- 

biphenyl]-4-carboxylic acid, and 3-[(li?5)-2-amino-l-hydroxyethyl]phenol, the title compound 
was obtained in 91 % purity by HPLC. MS(ESI+): m/z = 543. 

15 Example 400: (25.4£Z)-^-rf2j?^-2-hv(iroxv-2-f3-hv(irox\T3henvnemvl1^-(methox \dminoVl- 
[f2\6'-dimemviri J '-biphenvll^-vDcarbonvll-2-pvrrolidmecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:2)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l,l'- 
biphenyl]-4-carboxylic acid, and 3-[(li^-2-arnino-l-hydroxyethyl]phenol, the title compound 
20 was obtained in 87 % purity by HPLC. MS(ESI+): m/z = 502. 

Exam ple 401 : (26'.4£'Z)- J Y-r(2i?.S^-2-hvdroxv-2-G-hvdroxvphenvl')ethvn-4-(methox vimino)- 1 - 
f^^S-dimethviri.r-biphenvll^-vncarbonvll^-Pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fert- 
butoxycarbonyl)^-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2' ,3-dimethyl[l ,1'- 
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biphenyl]-4-carboxylic acid, and 3-[(li?S)-2-amino-l-hydroxyethyl]phenol, the title compound 
was obtained in 91 % purity by HPLC. MS(ESI+): m/z = 502. 

Exam ple 402: (25.4£ , Z^-l-f(3'.4'-dichlorori.l'-b i phenvll-4-vncarbonvll-./V- r(2^-2-hvdroxv- 
2- (4-hvdroxvphenvl)ethvll-4-(methoxviminoV2-Pvrrol idinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2iS,4£!Z)-l-(te7-r- 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, 3',4'-dichloro[l,l'- 
biphenyl]-4-carboxylic acid, and 4-[(lJ?^-2-arnino-l-hydroxyethyl]phenol, the title compound 
was obtained in 86 % purity by HPLC. MS(ESI+): m/z = 543. 

Fx am ple 403 : (2SAEZ)- 1 -f f2'.6'-dimethvir 1 . 1 '-biph envll-4-vncarbonvn-A^-r(2.R5)-2-hvdroxy- 
10 2-(4-hv(koxvphenvl)ethvl1-4-fmemoxvimino')-2-Pvrrolid inecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fer/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2\6'-dimethyl[l,r- 
biphenyl]-4-carboxylic acid, and 4-[(li^-2-arnino-l-hydroxyethyl]phenol, the title compound ^ 
was obtained in 89 % purity by HPLC. MS(ESI+): m/z = 502. 

15 Example 404: (2^.4^-1 -r(2 , -3-dimethvlfl .1 '-binhenvn-4-vncarbonyll-^-r(2/?^-2-hydro xy- 

2- r4-hvdroxvphenvnemvlH-(memoxviminoV2-pvrrolidin ecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4i:2)-l-(tert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2',3-dimethyl[l ,1 '- 
biphenyl]-4-carboxylic acid, and 4-[(li?^-2-amino-l-hydroxyethyl]phenol, the title compound 
20 was obtained in 90% purity by HPLC. MS(ESI+): m/z = 502. 

Exam ple 405 : (2SAEZ)-\ -r(2'.6'-dimethvir Ll'-b"iphenvl1-4-vncarbonvl1-JV'-f(2R5)-2-hyd roxY- 

3- r4-methoxvphenoxv^propvl1-4-(methoxvimino )-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-1 -(iert- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l ,1 % 
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biphenyl]-4-carboxylic acid, and (2i?5)-l-amino-3-(4-methoxyphenoxy)-2-propanol, the title 
compound was obtained in 87 % purity by HPLC. MS(ESI+): m/z = 546. 

Example 406: (25.4£Z)-l-r(2'.3-dimethviri.l , -biphenvn-4-vncarbonvn-A^-f(2^-2-hvdroxv- 
3-('4-methoxvphenoxv')propvl1-4-(methoxviminoV2-pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2' ,3-dimethyl[l , 1 '- 
biphenyl]-4-carboxylic acid, and (2ftS)-l-annno-3-(4-methoxyphenoxy)-2-propanol, the title 
compound was obtained in 77 % purity by HPLC. MS(ESI+): m/z = 546. 

Example 407: ^^^-A^^-amino^-oxoethvlVl-r^'.e'-dimethvin.l'-biphenvll^- 
10 vncarbonvll-4-(memoxviminoV2-p-yrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,42sZ)-l-(rerf- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 276'-dimemyl[ 171'" 
biphenyl]-4-carboxylic acid, and 2-aminoacetamide, the title compound was obtained in 88 % 
purity by HPLC. MS(ESI+): m/z = 423. 

15 Example 408: (2^'.4^Z>-jV-( , 2-ammo-2-oxoethvn-l-r(2'.3-dimethviri.l'-biphenvn-4- 
vncamonvl1-4-(memoxviminoV2-p\Trolidinecaiboxamide 

Following the general method as outlined in Example 22, starting from (2iS,4£Z)-l-(/e«- 
butoxycarbonyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2',3-dimethyl[l ,1 '- 
biphenyl]-4-carboxylic acid, and 2-aminoacetamide, the title compound was obtained in 85 % 
20 purity by HPLC. MS(ESI+): m/z = 423. 

Example 409: (2^.4.EZ)-jV-f3-amino-3-oxoproPvn-l-rf2 , .6'-dimethvin .l'-biphenvl1-4- 
yDcarbonvl1-4-(methox\aminoV2-pmolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,AEZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l ,1'- 
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biphenyl]-4-carboxylic acid, and 3-aminopropionamide, the title compound was obtained in 87 
% purity by HPLC. MS(ESI+): m/z = 437. 

Example 410: f2£4£ZVAr-r3-amino-3-oxopropvlVl-r(2^3-dimethyin ,1 '-biphenyll-4 T 
vncarbonvl1-4-(methoxviminoV2-Pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylicacid, 2',3-dimethyl[l,l'- 
biphenyl]-4-carboxylic acid, and 3-aminopropionamide, the title compound was obtained in 87 
% purity by HPLC. MS(ESI+): m/z = 437. 

Exam ple 411: (2SAEZ\-\ -IY2'.6'-dimethvir 1 . 1 ^i phenvll^-vncarbonyll-W-P-hydroxy- 1 - 
10 flivdroxvmethvDefevl1-4-(methoxvirninoV2-pvrrolidinecarboxamide 

Following the general method as ou tlined in Example 22, starting from (2S,4EZ)-\-(tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l,l'- 
— biphenyl]-4-earboxylic acid, and 2-amino-l ,3-propanediol,.the title compound was obtained in 
J70 % purity by HPLC. MS(ESI+): m/z = 440. 

15 Example 412: f2^.4^-l-rf2\3,dimemvin-l'-biphenvn-4-yncarbonvn-jV-r2-hYd roxy-l- 
rhvdroxvmethynethvl1-4-(methoxyiminoV2-pvrroli dinecarboxamide 

Following the general method as outlined in Example 22, starring from (25,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(methoxyimino>2-pyrrolidinecarboxylic acid, 2',3-dimethyl[l ,1 '- 
biphenyl]-4-carboxylic acid, and 2-amino-l, 3-propanediol, the title compound was obtained in 
20 68 % purity by HPLC. MS(ESI+): m/z = 440. 

Example 41 3: (2SAEZ\-U(T-cvznon ■l , -b iphenvll-4-yncarbonyll-7V-r(lJ?,2i?)-2- 
(h ydrox\memvlVvclohexvl1-4-rmethoxy iminoV2-pyiTolidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (2SAEZ)-\-(tert- 
butoxycarbonyl)-4-(methoxyinuno)-2-pyn-olidmecarboxylicacid,2'-cyano[l,l , -biphenyl^ 
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carboxylic acid, and [(li?,2i?)-2-aminocyclohexyl]methanol, the title compound was obtained 
in 78 % purity by HPLC. MS(ESI+): m/z = 475. 

Example 414: (3£Z5^-5-(3.4-dihydro-2(l.y)-isoQuinolinvlcarbonvn-l-r(2'.3-dimethYiri.r- 
biphenvl1-4-vflcarbonvlV3-pwolidinone O-methvloxime 

5 Following the general method as outlined in Example 22, starting from (2iS,4£Z)-l-(rert- 
butoxycarbonyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2',3-dimethyl[l ,1 '- 
biphenyl]-4-carboxylic acid, and 1,2,3,4-tetrahydroisoquinoline, the title compound was 
obtained in 77 % purity by HPLC. MS(ESI+): m/z = 482. 

Exam ple 415: (2SAEZ)-N-\(l j?V2-hvdroxv-l -phenvlethvll-4-toetho xvirninoVl -\( 2'- 
10 methviri.r-biphenvn^-vncarbonvll^-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert- 
butoxycarbonyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l'-biphenyl]-4- 
carboxylic acid, and (2/?)-2-amino-2-phenylethanol, the title compound was obtained in 91 % 
purity by HPLC. MS(ESI+): m/z = 472. 

15 E-x am ple 416: (2SAEZ)-l -rr2'.6'-dimethvl[ 1 .1 '-biphenvll-4-vncarb onvn-^-f 2-f 4- 
hvdroxvphenvnemvlM-(memoxvimmoV2-pvn-olidmecarboxarnide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(fert- 
butoxycarbonylH-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2' ,6'-dimethyl[l , 1 '- 
biphenyl]-4-carboxylic acid, and 4-(2-aminoethyl)phenol, the title compound was obtained in 
20 87 % purity by HPLC. MS(ESI+) : m/z = 486. 

Example 417: (2SAEZ)- 1 -lY2'.3-dimethvin . 1 '-biphenvn-4-vn carbonvn-A^-f2-(4- 
hvdroxvphenvnethvl1-4-fmemoxvimmoV2-pwolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^^- 
butoxycarbonyl)^<memoxyimino)-2-pyrrolidinecarboxylic acid, 2',3-dimethyl[l ,1'- 
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biphenyl]-4-carboxylic acid, and 4-(2-aminoethyl)phenol, the title compound was obtained in 
83 % purity by HPLC. MS(ESI+): m/z = 486. 

Example 418: (2SAEZ)-\ -rf2'.6'-dimethvip ■l , -biphenvl1-4-vncarbonvll-N-f2-( 3- 
hvdroxvphenvnethvll-4-fmethox>TrmnoV2-pvrr olidinecarboxarnide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)- l-(/e/-N 
butoxycarbonyl)-4-(memoxyimino)-2-pyn-olidinecarboxylicacid,2',6'-dimethyl[l,l'- 
biphenyl]-4-carboxylic acid, and 3-(2-aminoethyl)phenol, the title compound was obtained in 
81 % purity by HPLC. MS(ESI+): m/z = 486. 

Exam ple 419: (2£4£ZM-r(2'.3-dimethvin ■l'-biphenvll-4-yncarbonyll-7sr-r2-(3- 
hvdroxvphenvnethvl1-4-toethoxviminoV2-pv rrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-1 -(/er/- 
butoxycarbonyl)^-(memoxyimino)-2-pyrrolidinecarboxylicacid, 2',3-dimethyl[l,l'- 
biphenyl]-4-carboxylic acid, and 3K2-aminoethyl)phenol, the title compound was obtained in 
89 % purity by HPLC. MS(ESI+): m/z = 486. 

Example 420: ^^^-l-rQ'^-dimethviri.l'-biphen vn^-vncarbonvn-iV-rf \RqS)-2- 
hvdroxv- 1 .2-diphenvlethvl1-4-faethox vinnno^-2-pwoli dmecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(ferf- 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, 2\3-dimethyl[l ,1 '- 
biphenyl]-4-carboxylic acid, and (l < S,ZR)-2-amino-l,2-diphenylethanol, the title compound 
was obtained in 73 % purity by HPLC. MS(ESI+): m/z = 562. 

Example 421 : r2^-2-rrif2. < ?.4^-4-toethoxviminoVl-r(2 , -methylfl,l'-bip henyl1-4- 
vncarbonvllpyrrolidinvn carbonvnam inol-3-phenvlpropanoic acid 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)^-(memoxyirnino)-2-pyrrolidinecarboxylic acid, 2 ' -methyl [1,1 '-biphenyl] -4 
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carboxylic acid, and DL-phenylalanine, the title compound was obtained in 62 % purity by 
HPLC. MS(ESI+): m/z = 500. 

Example 422: (25.4^Z)-A^-rn/g^-2-(aminocarbonv ncvclohexvl1-l-r(2',6'-dimethYUl,l'- 
biphenvl1-4-vncarbonviy4-(methoxviminoV2-pwolidine carboxanude 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(^rr- 
butoxycarbonyl)-4<memoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l ,1'- 
biphenyl]-4-carboxylic acid, and (15\2J0-2-ammocyclohexanecarboxamide, the title 
compound was obtained in 92 % purity by HPLC. MS(ESI+): m/z = 491 . 

Example 423: f2S.4£Z)-7V-rn j?.2^-2-(aminocarbonv ncvclohexvri-l -r(2',3-dimethyU 1 ,1'- 
biphenvll-4-vncarbonvll-4-rmemoxviminoV2-pvrrolidine carboxamide 

Following the general method as outlined in Example 22, starting from (2<S',4£Z)-l-(ferr- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 2',3-dimethyl[ 1,1- 
biphenyl]-4-carboxylic acid, and (15,2J?)-2-armnocyclohexanecarboxamide, the title 
compound was obtained in 91 % purity by HPLC. MS(ESI+): m/z = 491. 

Example 424: 4'- (\(2SAEZ)-2- ( r4-f 2-hvdTO XvethvlV 1 -piperazinyllcarbonyl} -4- 
rmethoxvimino^pviTolidinv11carbonvlUl.l'-biphe nvl1-2-carbonitrile 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(rert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-cyano[l ,l'-biphenyl]-4- 
carboxylic acid, and 2-(l-piperazinyl)ethanol, the title compound was obtained in 89 % purity 
by HPLC. MS(ESI+): m/z = 476. 

Example 425 : (3EZ.5S)-! -Jf 3'.4'-dichloro n .1 '-biphenvl1-4-vncarbonvn-5- (f4-f 2- 
hvdroxvethvlVl-piperazinvllcarbonvU-3-pvrrolidinone O-methvloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(rerf- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 3',4'-dichloro[l,l'- 
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biphenyl]-4-carboxylic acid, and 2-(l-piperazinyl)ethanol, the title compound was obtained in 
86 % purity by HPLC. MS(ESI+): m/z = 520. 

Example 426: ngZ.5^-l-f(2'.6'-dimefliviri 1'-hinhenvl1-4-vncarbonvl1-5-{r4-(2- 
h ydrox vethvlVl -pjperazinvllcarbonvn -^ -pyrrolidinone O-methyloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-1 
butoxycarbonyl)-4Hmethoxyimino)-2-pyrrolidinecarboxylic acid, 2',6'-dimethyl[l ,1'- 
biphenyl]-4-carboxylic acid, and 2-(l-piperazinyl)ethanol, the title compound was obtained in 
79 % purity by HPLC. MS(ESI+): m/z = 479. 

Exam ple 427: Q FZ.5S\- 1 -r(2'.3-dimethvir 1 . 1 '- biph e nvn-4-yl )carbonyll-5- {f4-(2- 
h Ydroxvethvl)-1-piperazinvl1carbonvn-3 -pvrrolidinoneO-methyloxime 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2 ',3 -dimethyl [1,1'- 
biphenyl]-4-carboxylic acid, and 2-(l-piperazinyl)ethanol, the title compound was obtained in 
86 % purity by HPLC. MS(ESI+): m/z = 479. 

Exam ple 428: ^E7. .Stt-l-rrc ' -methvin .l^binhenvll-4-yl)carbonyI1-5-({4-r4- 
rtrifiuoromethvnnhenvn-1 -pi p erazinvl) carbonvl V3-pyrrolidinone O-methyloxime 

Following the general method as outlined in Example 22, starting from (2S,4£Z)-l-(ferf- 
butoxycarbonyl)-4-(memoxymiino)-2-pyrrolidinecarboxylic acid, 2' -methyl[l ,1 '-biphenyl]-4- 
carboxylic acid, and l-[4-(tri£luoromethyl)phenyl]piperazme, the title compound was obtained 
in 89 % purity by HPLC. MS(ESI+): m/z = 565. 

Exam ple 429: nEZ.5^-l-rf2' ^ ethviri.r-biphenvn-4-yl)carbonyl1-5-({4-[3- 
(rrifluoromethYlVhenvll-l-pi p ^ a 7.invncarbonvn-3-pyrrolidmoneO-methYloxime 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert- 
butoxycarbonyl)-4Kmemoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l,l '-biphenyl]-4- 
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carboxylic acid, and l-[3-(trifluoromethyl)phenyl]piperazine, the title compound was obtained 
in 88 % purity by HPLC. MS(ESI+): m/z = 565. 

Tfram ple 430: f25.4£Z^-4-(methoxvirnmoVl-r(2'-rnethviri.l'-biphenyl1-4-yl)carbo n y ll-2- 
pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-\-(tert- 

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2' -methyl[l , 1 '-biphenyl]-4- 
carboxylic acid, and ammonia (0.5M in dioxane), the title compound was obtained in 88 % 
purity by HPLC. MS(ESI+): m/z = 352. 

F.yam P 1e431: C2^.4^-4-fmethoxviminoVW-me thvl-l-rf2'-methvin,l'-biphenyll-4- 
10 vl^carbonvn-2-pyrroUdinecarboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 

butoxycarbonyl)-4Kmemoxyimino)-2-pyn-oh 

— Xarboxylic acid, rand memylamffle ^M-in-rnethano^^the-title-compound was obtained in 96 % 

_purityLby HPLC. MS(ESI+): m/z ,= 366.. 

15 Example 432: f2^4EZ^-4-fmethoxvinunoV^.7V , -dimethv l-l-r(2'-methviri,l , -biphenyll-4- 
Yncarbonvn-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/ert- 
butoxycarbonyl)^^memoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
carboxylic acid, and dimethylamine (5.6M in ethanol), the title compound was obtained in 94 
20 % purity by HPLC. MS(ESI+): m/z = 380. 

Example 433 : (2SAEZ)-N-\(3 ^V3-hvdrox v -3-phenvlpropvl1-4-(methoxyimino)-l -f(2'- 
rnethviri.r-biphenvll-4-vncarbonvl1-2-pvrrolid iriecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£ , Z)-l-('er/- 
butoxycarbonyl)^<memoxvinnno)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,l'-biphenyl]-4- 
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carboxylic acid, and (li?)-3-amino-l-phenyl-l-propanol, the title compound was obtained in 
94% purity by HPLC. MS(ESI+): m/z = 486. 

F.vam ple 434: (2SAEZ)-N-U 3.^^-hvdroxv-3 -pbenvlproPVl1-4-(methoxyimino)- l-f(2'- 
methvin .1 '-bipbenvn-4-vncarhonvn-2-pvrro1idinecar boxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-Htert- 
butoxycarbonyl)-4-(memoxyimmo)-2-p^ 

carboxyhc acid, and (lS)-3-amino-l -phenyl- 1-propanol, the title compound was obtained in 
91 % purity by HPLC. MS(ESI+): m/z = 486. 

Exam ple 435: (2S 4^-1-rn.l'-bi^ ^y1 1-4-vlcarbonvlV^-r(3j?V3-hydroxv-3-phen Y lpropyll- 
4-fmethoxvimmoV2-pvrrolidinec arboxamide 

Following the general method as outlined in Example 22, starting from {2SAEZ)-\-(tert- 



butoxycarbonyl)-4-(methoxyim^^ 

chloride, and (li?)-3-amino-l-phenyl-l-propanol, the title compound was obtained in 94 % 
purity by HPLC. MS(ESI+): m/z = 472. 

4-(methoxYiminoV2-pvrrolidmec arboxamide 

Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(tert- 
butoxycarbonyl)-4-(memox^^^ 

chloride, and (15)-3-amino-l-phenyl-l-propanol, the title compound was obtained in 93 % 
purity by HPLC. MS(ESI+): m/z = 472. 

F.xample 437: (25 4EZWV4 (2 5 )-^-bvdToxv-2-phenYlethvl1-4-(methoxyimino)-l- {f2'- 
(Hfluoromethvnn-T-biphenvlH -vllr-arbonvn-7-rvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from {2S,4EZ)-\-{tert- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxyUc acid, 2^trifluoromethyl)[l,l'- 
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biphenyl]-4-carboxylic acid, and (lS)-2-amino-l-phenylethanol, the title compound was 
obtained in 87 % purity by HPLC. MS(ESI+): m/z = 526. 

Example 438: f2^.4^Z)-7^-fr2^-2-hvdroxv-2-phenvlethvl1-4-rmethoxvimiDoVl-(r2'- 
chlorori,l'-biphenvll-4-vllcarbonvn-2-pvrrolidinecarboxamide 

5 Following the general method as outlined in Example 22, starting from (2S,4EZ)-l-(/£?rt- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-chloro[l,l'-biphenyl]-4- 
carboxylic acid, and (liS)-2-arnino-l-phenylethanol, the title compound was obtained in 89% 
purity by HPLC. MS(ESI+): m/z = 492. 

Example 439: r2£4£ZVAr-r2-hvdroxvphenvlM-(methoxviminoVl -lY2'-methvin . 1 '-biphenvll- 
10 4-vncarbonvll-2-pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (25,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(memoxyiniino)-2-pyrrolidinecarboxylic acid, 2*-methyl[l ,1 '-biphenyl]-4- 
carboxylic acid, and 2-aminophenol, the title compound was obtained in 88 % purity by 
HPLC. MS(ESI+): m/z = 444. 

15 Example 440: a^.4£ , Z>-7vr42-(nvdroxvmethvDphenvl1-4-fmethoxviminoV 1 -f (2'-methvir 1 . 1 '- 
biphenvl]-4-vDcarbonyl1-2-pvrrolidmecarboxamide 

Following the genera] method as outlined in Example 22, starting from (25,4£Z)-l-(rert- 
butoxycarbonyl)^-(methoxyimino)-2-pyrrolidinecarboxylic acid, 2'-methyl[l ,1 *-biphenyl]-4- 
carboxylic acid, and (2-aminophenyl)methanol, the title compound was obtained in 86% 
20 purity by HPLC. MS(ESI+): m/z = 458. 

Example 441 : f2^.4£Z^-Ar4r2^-2-hvdroxv-2-phenvlemvll^-(memoxvirninoVl-r(2- 
memyiri.l'-biphenvl1^-vlkarbonvl]-2-pmolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (2j , ,4£Z)-l-(/er/- 
butoxycarbonyl)-4-(memoxyimino)-2-pyrrolidinecarboxylic acid, 2-methyl[l ,l'-biphenyl]-4- 
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carboxylic acid, and (lS>2-amino-l-phenylethanol, the title compound was obtained in 95 % 
purity by HPLC. MS(ESI+): m/z = 472. 

Example 442: (2SAE and 4Z^-1-r[l.l'-biDhenv 11-4-vlcarbonvn-^-f(25')-2-hvdroxv-2- 
phen y1ethvll-4-toethoxvimmo)-2-pvrroIidi necarboxarnide 

5 Following the general method as outlined in Example 22, starting from (2S,4£Z)-1 -(tert- 
butoxycarbonyl)-4-(methoxyimino)-2-pyrroIidinecarboxylicacid, [l,l'-biphenyl]-4-carbonyl 
chloride, and (lS)-2-amino-l-phenylethanol, the title compounds were obtained as a mixture 
of E/Z-isomers of the oxime functionality. Separation of the isomers by flash chromatography 
yielded r2^4^-l-fri.l'-binhenvn-4-vlcarhonvlV^-r(2^-2-hydroxy-2- phenvlethvll-4- 

10 rmethoxviminoV2-pvrTolidinecarboxamide in 98.8 % purity and (ZSMHdlU^ShMi^z 
yjcajb_cjryjHH£2i^^ 

in 97.4 % purity by HPLC. MS(ESI+): m/z = 458. 

Fv a ™ r 1e 443: (2S.4EZV4-f m emoxvimino^^ 
phenvlethvlV2-pvrrolidinecarboxamide 

15 Following the general method as outlined in Example 22, starting from {2SAEZ)-\ -{teit- 

butoxycarbonyl)-4^memoxymiino)-2-pyrrolidinecarboxyUc acid, 2-methyl[l ,1 , -biphenyl]-4- 
carboxyhc acid, and 2-phenylethanamine, the title compound was obtained in 89% purity by 
HPLC. MS(ESI+): m/z = 456. 

Exam ple 444: r2S.4EZVi\M2-hvdroxvethvlV44memoxvimmoV 1 -non anoyl-2- 
20 pvrrolidinecarboxamide 

Following the general method as outlined in Example 22, starting from (ISA^-^-i^rt- 
butoxycarbonyl)^Kmemoxyimino)-2-pyrrolidinecarboxylic acid, nonanoic acid, and 2- 
aminoethanol, the title compound was obtained in 93% purity by HPLC. MS(ESI+): m/z = 
342. 
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Example 445 : Preparation of a pharmaceutical formulation 

The following formulation examples illustrate representative pharmaceutical compositions of 
this invention containing pyrrolidine derivatives according to formula I. The present in- 
5 vention, however, is not limited to the following pharmaceutical compositions. 

Formulation 1 - Tablets 

A compound of formula I is admixed as a dry powder with a dry gelatin binder in an 
approximate 1 :2 weight ration. A minor amount of magnesium stearate is added as a lubricant. 
The mixture is formed into 240-270 mg tablets (80-90 mg of active pyrrolidine derivatives 
1 o according to formula I per tablet) in a tablet press. 

Formulation 2 - Capsules 

A compound of formula I is admixed as a dry powder with a starch diluent in an approxi-mate 
1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active pyrrolidine 
derivatives according to formula I per capsule). 

15 Formulation 3 - Liquid 

A compound of formula I (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg) are blended, 
passed through a No. 10 mesh U.S. sieve, and then mixed with a previously made solution of 
microcrystalline cellulose and sodium carboxymethyl cellulose (1 1 :89, 50 mg) in water. 
Sodium benzoate (10 mg), flavor, and color are diluted with water and added with stirring. 

20 Sufficient water is then added to produce a total volume of 5 mL. 

Formulation 4 - Tablets 

The compound of formula I is admixed as a dry powder with a dry gelatin binder in an 
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant. 
25 The mixture is formed into 450-900 mg tablets (1 50-300 mg of active pyrrolidine derivatives 
according to formula I) in a tablet press. 
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Formulation 5 - Injection 

The compound of formula I is dissolved in a buffered sterile saline injectable aqueous medium 
to a concentration of approximately 5 mg/ml. 

5 The compounds of the present invention may be subjected to the following biological assays : 

Example 446 : Biological assays 

a) Production of Recombinant Bax 

Human Bax-ct lacking 20 amino acids at the COOH-terminus is expressed as a GST fusion 
10 protein or a His-tagged protein in Escherichia coli, and the protein is purified from the so- 
luble cell fraction. In brief, the GST-Bax fusion protein is applied to a glutathione-Sepharose 
column, and Bax was released by cleavage with thrombin (0.6U/mL). Bax is subsequently 
purified on heparin-Sepharose, followed by fast protein liquid chromatography (FPLC) Mono 
Q. His-tagged Bax is purified on a Ni-nitriloacetic acid-agarose column followed by FPLC 
15 MonoQ: 

b) Isolation of Mitochondria 

Mitochondria are isolated from mouse liver cells by differential centrifugation. Cells are 
broken with a dounce homogenizer and the suspension is centrifuged at 2,000 g in an 
Eppendorf centrifuge at 4 °C. This procedure is repeated until almost all the cells are broken. 
20 Supematants from each step are pooled before centrifugation at 13,000 g at 4 °C for 1 0 min. 
The pellet is resuspended in 40 mL MB buffer and centrifuged at 2000 g for 2 min. The 
supernatant is removed and centrifuged at 1 3 kg for 4 min. The mitochondria are recovered in 
the 13k pellet and resuspended in MB buffer at a density of 30 OD600 nm/mL. 



c) In Vitro Assay for Cytochrome c Release 
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Mitochondria (30 \ig) from mouse liver are incubated with 200 nM recombinant Bax in the 
presence of various compounds (5 fiM) in 200 |iL of KC1 buffer for 20 min at 30 °C and are 
then centrifuged for 4 min at 13,000 g at 4 °C. Mitochondrial pellets corresponding to 1.5 |ig 
proteins are separated by SDS-PAGE using 4-20% Tris-Gly gels (NO VEX) and their 
5 respective contents of cytochrome c are estimated by Western blotting using polyclonal anti- 
cytochrome c antibody (dilution 1 :2,500). Antigen-antibody complexes are detected using 
horseradish peroxidase-conjugated goat anti-rabbit IgG and enhance chemiluminescence 
detection reagents. The cytochrome c bands are scanned and quantified using a Bio-Rad (GS- 
700 Imaging Densitometer). 

10 d) Effect of Compounds according to formula I onto the Release of Cytochrome c Trig-gered 
by Bid-Induced Bax Activation (in vitro assay) 

Concerning the Bid-induced activation of Bax leading to mitochondrial Cytochrome C re- 
lease, it is referred to the description of Martinou et al. in The Journal of Cell Biology, Vol. 
144, No. 5, March 8, 1999, pages 891-901. Mitochondria isolated from HeLa cells are incu- 

1 5 bated for 1 5 min at 30°C in 1 00 of KC1 buffer in the presence or absence of 1 0 nM re- 
combinant Bid. The various compounds (10 uM) are pre-incubated for 5 min prior to addition 
of Bid. Following incubation, mitochondria were centrifuged for 5 min at 13000 g at 4°C and 
the supernatant is collected for cytochrome c analysis. Cytochrome c is detected by Western 
blotting. The cytochrome c bands are scanned and quantified using a Bio-Rad (GS-700 

20 Imaging Densitometer). 

The above set out 2 in vitro assays c) and d) involving the determination of mitochondrial 
cytochrome c release are based on immunochemical methods using the Western blot analysis. 
Alternatively, said quantitative cytochrome c determinations may be performed by using 
spectrophotometric means : 

25 I. by recording the difference between reduced and oxidised cytochrome c by dual 
wavelength double beam spectrophotometry, 
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II. by measuring the rather intensive y or Soret peak in the spectrum of cytochrome c (s = 
100 rnM' 1 crn" 1 ) is used for rapid and quantitative determination of the release Of 
cytochrome c from isolated mitochondria. This technique allows a highly convenient, 
fast and reliable quantitative determination of the release of cytochrome c. 

5 e) Sympathetic Neuron Culture and Survival Assay (in vivo assay) 

Sympathetic neurons from superior cervical ganglia (SCG) of newborn rats (p4) are dis- 
sociated in dispase, plated at a density of 104 cells/cm 2 in 48 well MTT plates coated with rat 
tail collagen, and cultured in Leibowitz medium containing 5% rat serum, 0.75 g/ml NGF 7S 
(Boehringer Mannheim Corp., Indianapolis, IN.) and arabinosine 105M. Cell death is induced 

1 o at day 4 after plating by exposing the culture to medium containing 1 0 g/ml of anti NGF 

antibody (Boehringer Mannheim Corp., Indianapolis, IN.) and no NGF or arabinosine, in the 
presence or absence of pyrrolidine derivatives inhibitors according to formula JL2.4 h ours after 
cell death induction, determination of cell viability is performed by incubation of the culture 
forj hour, at 37°C in 0.5 mg/ml of 3-(4,5-dimethyl-thiazol-2-yl)2,5 diphenyl tetrazolium 

15 bromide (MTT). After incubation in MTT cells are re-suspended in DMSO, transferred to a 96 
MTT plate and cell viability is" evaluated by meas-uring optical density at 590 ran. 

f) Biological Results - Discussion 

By using for instance compounds 

20 • (4£Z)-A^2-hydroxye1hylH-(methoxv or 

• (25,4i:Z)-2-{[4-(13-ber^odioxol-5-ylmethyl)-l-piperazinyl]carbonyl}-4-(methoxy- 
imino)-/V-pentyl- 1 -pyrrolidinecarboxamide (compound of Example 28) 

at a concentration of 10 uM in the above assay d) (Effect of Compounds according to formula 
I onto the Release of Cytochrome c Triggered by Bid-Induced Bax Activation), an inhibition 
25 of about 79% and 59% respectively was determined. 
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According to a preferred embodiment the tested compounds of formula I display an inhibition 
of the cytochrome c release of at least 40 %, more preferred of at least 60% when tested at a 
concentration of between 2-50 uM, preferably between 5-20 uM and most preferred at 5-10 
uM. 
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Claims 



1 . Pyrrolidine derivatives according to formula I 




R 



I 



5 



10 



as well as its geometrical isomers, its optically active forms as enantiomers, diastereo- 
mers and its racemate forms, as well as pharmaceutically acceptable salts thereof, wh erein 

X is selected from the group consisting of O, S, CRV, NOR 6 , NNR^ 7 ; 

A is selected from the group consisting of -(C=0)-, -(C=0)-0-, -C(=NH>, -(C=0)-NH-, - 
(C=S>NH, -S0 2 -, -SO2NH-, -CH 2 -, 

B is either a group -(C=0)-NR 8 R 9 or represents a heterocyclic residue having the formula 



wherein Q is NR 10 , 0 or S; n is an integer selected of 0, 1 or 2; 

Y, Z and E form together with the 2 carbons to which they are attached a 5-6 membered 
aryl or heteroaryl ring, 
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R 1 is selected from the group comprising or consisting of unsubstituted or substituted C]- 
C6-alkyl, unsubstituted or substituted C2-C6-alkenyl, unsubstituted or substituted C 2 -C6- 
alkynyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, 
unsubstituted or substituted saturated or unsaturated 3-8-membered cycloalkyl, acyl, 
unsubstituted or substituted Q-Ce-alkyl aryl, unsubstituted or substituted Ci-C6-alkyl 
heteroaryl, said cycloalkyl or aryl or heteroaryl groups may be fused with 1-2 further 
cycloalkyl or aryl or heteroaryl group; 

R 2 , R 3 , R 4 and R 5 are independently selected from each other from the group consisting of 
hydrogen, halogen, Ci-C6-alkyl, Ci-C6-alkoxy, 

R 6 and R 7 are independently selected from the group comprising or consisting of hy- 
drogen, unsubstituted or substituted C\-C6 alkyl, unsubstituted or substituted C2-C6 
alkenyl, unsubstituted or substituted C2-C6 alkynyl, unsubstituted or substituted alkoxy, 
unsubstituted or substituted thioalkoxy, halogen, cyano, nitro, acyl, alkoxycarbonyl, 
aminocarbonyl, unsubstituted or substituted saturated or unsaturated 3-8-membered 
cycloalkyl which may contain 1 to 3 heteroatoms selected of N, O, S, unsubstituted or 
substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted Ci- 
C6-alkyl aryl, unsubstituted or substituted Ci-C6-alkyl heteroaryl; 

R 8 , R 9 and R 10 are independently selected from the group comprising or consisting of 
hydrogen, unsubstituted or substituted C1-C6 alkyl, unsubstituted or substituted C2-C6 
alkenyl, unsubstituted or substituted C2-C6 alkynyl, unsubstituted or substituted saturated 
or unsaturated 3-8-membered cycloalkyl which may contain 1 to 3 heteroatoms selected 
of N, O, S, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, or 

each pair R 6 , R 7 and/or R 8 , R 9 could form together with the N atom to which they are 
attached a 3-8 membered substituted or unsubstituted, saturated or unsaturated hetero- 
cyclic ring which may contain 1-2 further heteroatoms selected from N, S and O and 
which is optionally fused with an aryl, heteroaryl or 3-8 membered saturated or 
unsaturated cycloalkyl ring; 
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R U is selected from the group comprising or consisting of hydrogen, unsubstituted or 
substituted Ci-C 6 -alkyl, unsubstituted or substituted alkenyl, unsubstituted or substituted 
alkynyl, hydroxy, mercapto, alkoxy, thioalkoxy, aryl, heteroaryl, halogen, nitro, cyano, 
acyl, acyloxy, acylamino, aminocarbonyl, alkoxycarbonyl, sulfonyl, sulfoxy, carboxyl, 
primary, secondary or tertiary amino groups or quarternary ammonium moieties, 
unsubstituted or substituted saturated or unsaturated 3-8-membered cyclo-alkyl, 

with the proviso that if X is (=CH 2 ), A is -(C=0)-0-, R 1 is a t-butyl group, B could not be 
-(C=0)-NMe 2 , -(C=0)-NHMe, -(C=0)-NH-CH(Me)-(C=0)-NH-CH(Me)-COOH, - 
(C=0)-NH-CH(COOCH 2 -Ph)-CH 2 -COOPh; 

with the further proviso that if X is (=CHR 6 ) with R 6 being cyclohexylmethyl, A is - 
(C=O)-0-, R 1 is a t-butyl group, B could not be -(C=0)-NH-t-butyl; 

with the further proviso that if X is a Ci-C 20 alkylidene, A is -(C=Q )-Q-, R 1 is a t-butyl, B 
could not be 



with R being Ci-Ci 2 alkyl and Hal being CI, Br, J; 

with the final proviso that if X is a C r C 20 alkylidene, A-R 1 is a protective group, B could 
not be 



Hal 



HMe 




O, 



OH 
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o. 



OR 

i 



HMe 



N-CH^ ^O^ /SR 



HO" Y ~OR 
OH 



with R being H or Q-C12 alkyl 



with the final proviso that the following compounds are excluded : 





-Ala-Phe-Pin 



H 0 
T 





N " H H, 



-N-C— OEt 



H 0 
? 



CH, 



Ph 
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2. A pyrrolidine derivative according to claim 1, wherein B is a group -(C=0)-NHR , in 
which R 9 is selected from the group consisting of unsubstituted or substituted C\-C6 alkyl, 
5 unsubstituted or substituted C 2 -C 6 alkenyl, unsubstituted or substituted C 2 -C 6 alkynyl, 

unsubstituted or substituted saturated or unsaturated 3-6-membe7ed^clc^lkyl^wEicli 
optionally contains a N atom, unsubstituted or substituted aryl, unsubstituted or 
substituted heteroaryl, unsubstituted or substituted Ci-C 2 -alkyl aryl, unsubstituted or 
substituted Ci-C2-alkyl heteroaryl. 

10 3. A pyrrolidine derivative according to claim 1, wherein B is a fused heterocycle of the 
formula 




4. A pyrrolidine derivative according to claim 2, wherein R is a heteroaryl selected from 
pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothia-zolyl, 
15 pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5- 

oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-triazinyl, 1 ,2,3-triazinyl, benzofuryl, [2,3- 
dmydrojbenzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzo-thienyl, 2,1,3- 
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benzothiadiazolyl, 2,1,3-benzoxadiazolyl, benzodioxolyl, indolyl, isoindolyl, 3H-indolyl, 
benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxazolyl, quinolizinyl, 
quinazolinyl, phthalazinyl, quinoxalinyl, cinnnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, 
pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8- 
tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, 
xanthenyl, acridinyl or benzoquinolyl and whereby said heteroaryl could be fused with a 
3-8-membered cycloalkyl containing optionally 1-3 heteroatoms selected from N, O, S. 

5. A pyrrolidine derivative according to any of the preceding claims, wherein X is NOR 6 , 
and R 6 is selected from the group consisting of H, unsubstituted or substituted C1-C6 
alkyl, unsubstituted or substituted C2-C6 alkenyl, unsubstituted or substituted C2-C6 
alkynyl, unsubstituted or substituted acyl, unsubstituted or substituted aryl, unsubstituted 
or substituted heteroaryl, unsubstituted or substituted saturated or unsaturated 3-8- 
membered cycloalkyl, unsubstituted or substituted C]-C6-alkyl aryl, unsubstituted or 
substituted Ci-C6-alkyl heteroaryl, said cycloalkyl or aryl or heteroaryl groups may be 
fused with 1-2 further cycloalkyl or aryl or heteroaryl groups. 

6. A pyrrolidine derivative according to claim 5, wherein R 6 is H, CH3, unsubstituted or 
substituted CHb-phenyl or allyl, preferably H or methyl. 

7. A pyrrolidine derivative according to any of the claims 1-4, wherein X is CHR 6 , R 6 is 
selected from the group consisting of halogen, cyano, unsubstituted or substituted C3-C6 
alkyl, unsubstituted or substituted C2-C6 alkenyl, unsubstituted or substituted C2-C 6 
alkynyl, unsubstituted or substituted alkoxy, unsubstituted or substituted thioalkoxy, nitro, 
acyl, alkoxycarbonyl, aminocarbonyl, unsubstituted or substituted aryl, unsubstituted or 
substituted heteroaryl, unsubstituted or substituted saturated or unsaturated 3-8-membered 
cycloalkyl, unsubstituted or substituted Ci-C6-alkyl aryl, unsubstituted or substituted C r 
C6-alkyl heteroaryl, said cycloalkyl or aryl or heteroaryl groups may be fused with 1-2 
further cycloalkyl or aryl or heteroaryl groups. 

8. A pyrrolidine derivative according to claim 7, wherein R 6 is selected from the group 
consisting of halogen, cyano, C3-C6 alkyl or an unsubstituted or substituted phenyl group. 
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9. A pyrrolidine derivative according to any of the claims 1-4, wherein X is O. 

10. A pyrrolidine derivative according to any of the preceding claims, wherein A is -(C=0)-, 
or -(C=0)-NH-, or -SO z -. 

1 1. A pyrrolidine derivative according to claim 10, wherein A is -(C=0)-. 

5 12. A pyrrolidine derivative according to any of the preceding claims, wherein R 1 is an C\-C$- 
alkyl, C2-C 6 -alkenyl, unsubstituted or substituted C 2 -C 6 -alkynyl, aryl, heteroaryl, saturated 
or unsaturated 3-8-membered cycloalkyl, Ci-C 6 -alkyl aryl, Ci-C 6 -alkyl heteroaryl. 

13. A pyrrolidine derivative according to claim 12, wherein R 1 is an C]-C6-alkyl or aryl 
group. 

10 14. A pyrrolidine derivative according to claim 13, wherein R 1 is biphenyl. 

15. A pyrrolidine derivative according to any of claims 1-5, wherein X is NOR 6 or =CHC1„ 

R 6 is a Ci-Cc-alkyl or aryl or Ci-Ce-alkyl aryl group, B is an amido group of the formula-. — 
(C=0)NHR 9 ), wherein R 9 is as above defined, A is C=0 and R 1 is a Ci-C 6 -alkyl-aryl, an 
aryl or a Ci-C6-alkyl group. 

15 16. A pyrrolidine derivative according to claim 15, wherein X is either =CH-CI, or =NOR 6 , 
R 6 is a methyl or phenyl group, B is an amido group of the formula -(C=0)NHR 9 ), 
wherein R 9 is a Ci-C 6 -alkyl-aryl , an aryl, a C r C 6 -alkyl which is substituted by a primary, 
secondary or tertiary amine, A is C=0 and R 1 is a diphenyl methyl or a phenyl group. 

17. A pyrrolidine derivative according to any of the preceding claims selected from the 
20 following group: 

(2SAEZ)- 1 -([ 1 ,1 , -biphenyl]-4-ylcarbonyl)-^-(2-methoxyethyl)-4-(methoxyimino)-2- 
pyrrolidinecarboxamide 

(25,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-//-(2-hydroxy-2-phenyl- 
ethyl)-2-pyrrolidinecarboxamide 
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(25,4£Z)-l-([l,r-biphenyl]-4-ylcarbonyl)-NK2-hydroxyethyl)^(methoxyimino)-2- 
pyrrolidinecarboxamide 

(25 5 4£Z)-l^[l 5 l'-biphenyl]-4-ylcarbonyl)-^-[(2i?5)-2-hydroxy-2-phenethyl]-4-(methoxy- 
imino)-2-pyrrolidinecarboxamide 

(3£Z,55)-5-(lH-benzimidazol-2-yl)-lK[lJ'-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O- 
methyloxime 

(25,4£Z)-N<2,13-ben20thiadiazol-4-yl)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4-(methoxy- 
imino)-2-pyrrolidinecarboxamide 

(2S,4EZ)-1 -([1 ,1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-^-(6-quinolinyl)-2- 
pyrrolidinecarboxaniide 

{2S,AEZ)- 1 -acetoacetyl-iV-benzyl-4-(methoxyiiiiino)-2-pyrrolidinecarboxamide 

(2S,AEZ)-\ -([1,1 '-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-A^-(2-fiirylmethyl)-2- 
pyrrolidinecarboxamide 

(2S,4EZ)- 1 -[(4-chlorophenoxy)acetyl]-4- { [(3,4-dichlorobenzyl)oxy]imino) -N-[(2RS)-2- 
hydroxy-2-phenethyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-al\y\- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidine- 
carboxamide 

(2S,AEZy 1 -([ 1 ,1 , -biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-A^K2-thienylmethyl)-2- 
pyrrolidinecarboxamide 

(2S,4£Z)-4-(cyanomethylene)-iV-(2-fury^ 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-Ar-(2-furylmethyl)^(methoxyimino)-2- 
pyrrolidinecarboxamide 
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(25 ? 4£'Z)-l-acetyl-iVK:yclopropyl-4-{[(3,4-dichlorobenzyl)oxy]imino}-2-pyrrolidine- 
carboxamide 

(2S,4£Z)-AH2-furylmethyl)-4-(meth^^ 
carbonyl]-2-pyrrolidinecarboxamide 

5 (25' 5 4£Z)-7V^benzyl-lK[14'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-A^methyl-2^ 
pyrrolidinecarboxamide 

(25,4£Z)-l-(diphenylacetyl)-4-(ethoxyimino)-N-(2-thienylmethyl)-2-pyrroUdm 
box amide 

(25,4f:2^-7/K2J3-benzothiadiazol-4-yl)-4-(cyanomethylene)-l-(diphenylacetyl)-2- 
10 pyrrolidinecarboxamide 

(3£Z,5iS>5-(li/-benziimdazol-2-yl)-l-(diph^^ 

(2iS)-2-[ ^biphenyl]-4-ylcarbonyl)-4-methylene-2-pyrrolidmyl]-l//-ber^imidazole--- 

(25 5 4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-4-(chloromethylene)-JV-(2-methoxyethyl)-2- 
pyrrolidinecarboxamide 

15 (3£Z,5S>5<li7-benzimidazol-2-yl)-l -(diphenylacetyl)-3-pyrrolidinone O-allyloxime 

(25,4i:Z)-l-([14 , -biphenyl]^-ylcarbonyl)-iV-[2Ka^ethylanuno)ethyl]-4-(methoxyimino)- 
2-pyrrolidmecarboxamide 

{2S,4EZ)- 1 -(diphenylacetyl)-4- {[(4-methoxybenzyl)oxy]imino} -7/-(2-thienylmethyl)-2- 
pyrrolidinecarboxamide 

20 (2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]^-ylcarbonyl)-iV^-(3,4-dimethoxybenzyl)-4-(methoxyimino)-2- 

pyrrolidinecarboxamide 

(25,4£Z)-l-acetoacetyl-4-(methoxyinimo)-iV-(l-naphthylmethyl)-2-pyrr 
amide 
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(25,4£Z)-A^-allyl-4-{[(3,4-dichlorobenzyl)oxy]imino}-l-(diphenylacetyl)-2- 
pyrrolidinecarboxamide 

(2S,AEZ)-4- {[(3,4-dichlorobenzyl)oxy]imino) -V -pentyl-N 2 -(6-quinolinyl)- 1 ,2-pyrroli- 
dinedicarboxaraide 

(25,4£Z)-4-(chloromethylene)-l-(diphenylacetyl)-^-[(2itS)-2-hydroxy-2-phenethyl]-2- 
pyrroli-dinecarboxamide 

(2S)- 1 -([ 1 , 1 '-biphenylj^-ylcarbonyO-iV-tCZR^^-hydroxy^-phenethyll^-niethylene^- 
pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl] -4-ylcarbonyl)-4-(chloromethylene)-iV-(6-quinolkiyl)-2- 
pyrrolidinecarboxamide 

(2<S,4i:Z)-4-benzylidene-^-[2-((liethylamino)ethyl]-lKdiphenylacetyl)-2-pyiToli 
carboxamide 

(25,4£2)-l-acetoacetyM-(methoxyimino)-7V-(2-tMenybnethyl)-2-pyrrolidine- 
carboxamide 

(25,4£2)-l-acetyl-4-{[(3,4-dichlorobenzyl)oxy]imino}-JV-[(2i?S)-2-hydroxy-2-phenethyl]- 
2-pyrrolidinecarboxamide 

(2S,4£2^-{[(3AdicMorobenzyl)oxy]im^ 
1 ,2-pyrrolidinedicarboxamide 

(2S,4£ZM-(methoxyimino)-AHl 
pyrrolidinecarboxamide 

(2S,4£Z)-4<cMoromethyIene)-JV<3^dim^ 
y])carbonyl]-2-pyrrolidinecarboxamide 
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(25,4£Z)-lKdiphenylacetyl)-4Kmethoxyimino)-N<2-thienylmethyl)-2-pyrrolidinecar- 
boxamide 

(2SAEZ)-N-bemy\- 1 -(diphenylacetyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)-\ -([1 ,1 '-biphenyl]-4-ylcarbonyl)-4- {[(3 ,4-dichlorobenzyl)oxy]imino} -N-[2- 
(diethylamino)ethyl]-2-pyrrolidinecarboxamide 

(25,4^2)-4-{[(3,4-dichlorobenzyl)oxy]imino}-l-[4Kdimethylamino)butanoyl]-^-(6- 
quinolinyl)-2-pyiTolidiiiecarboxaniide 

(2S,4£Z)-1-([1 ,l'-biphenyl]-4-ylcarbonyl)-7^-(5-ethyl-l ,3,4-thiadiazol-2-yl)-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-benzyl- 1 -([ U '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyiTolidine- 
carboxamide 

(25,4£Z)-^-benzyl-lKdiphenylacetyl)-4-(ethoxyimino)-2-pyrrolidin — — 

(25,4£Z)-^ 2 -cyclopropyl^{[(3,4-dichlorobenzyl)oxy]imino}-iV 1 -(3-methoxyphenyl)-l,2- 
pyrrolidinedicarboxamide 

(25 J 4£Z)-lKdiphenylacetyl)-N-[(2i?5)-2-hydroxy-2-phenethyl]-4-{[(4-methoxy- 
benzyl)oxy]-imino}-2-pyrrolidinecarboxamide 

(2^-7V-(2-furylmethyl)-4-methylene-l-[(2-oxo-6-pentyl-2i/-pyranO-yl)carbonyl] 
pyrrolidinecarboxamide 

(25,4£Z)-Ar-(243-benzothiadiazoM-yl)-lKdiphenylacetyl)-4Kmethoxyimino)-2- 
pyrrolidinecarboxamide 

(25,4£'2)-^benzyl-l-(diphenylacetyl)-4-{[(4-methoxybenzyl)oxy]imino}-2- 
pyiTolidinecarboxaiiiide 
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Q.SAEZ)- 1 -benzoyl-4- { [(3 ,4-dichlorobenzyl)oxy]imino} -7V-(6-quinolinyl)-2- 
pyrrolidinecarboxamide 

(25,4f:Z)-l-acetoacetyl-N-cyclopropyl-4-{[(3;4-dicWorobenzyl)oxy]imino}-2- 
pyrrolidinecarboxamide 

(2 1 S,4£Z)-4-{[(3,4-dichlorobenzyl)oxy]immo}-iV 2 -[(2/?5)-2-hydroxy-2-phenethyl]-Ar I - 
pentyl-1 ,2-pyrrolidinedicarboxamide 

(25 ) 4£Z)-4-[(benzyloxy)imino]-Af-(l-naphthylmethyl)-l-(phenoxyacetyl)-2- 
pyrrolidinecarboxamide 

(25)-l-([lJ'-biphenyl]-4-ylcarbonyl)-4-memylene-7^-(6-qumolmyl)-2-pyrrolidinecar- 
boxamide 

(25',4£'Z)-A^-cyclopropyl-4-{[(3,4-dichloroberizyl)oxy]imino}-l-(diphenylacety])-2- 
pyrrolidinecarboxamide 

(2S,4£Z)-l-(4-cyanobenzoyl)-4-{[(3,4-dichloro 
pyrrolidinecarboxamide 

(25,4£Z)-A^-cyclopropyl-4-{[(3,4-dichlorobenzyl)oxy]imino}-l-(methoxyacetyl)-2- 
pyrrolidinecarboxamide 

(2S,AEZ)-N-{\ ,3-benzodioxol-5-ylmethyl)- 1 -([ 1 , l'-biphenyl]-4-ylcarbonyl)-4- 
(memoxyirnino)-2-pyrrolidinecarboxamide 

(3£Z,5.S)-5-[(4-acetyl-l-piperazinyl)carbonyl]-l-aciyloyl-3-pyiTolidinoneC>-(3 ) 4- 
dichlorobenzyl)oxime 

(25)-l-([l,r-biphenyl]-4-ylcarbonyl)-^(2-furylmethyl)-4-methylene-2-pyrrolidin 
boxamide 
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(25,4£Z)-4-(cyanomethylene)-iV-(3 J 4-dimethoxybenzyl)-l-[(2-oxo-6-pentyl-2//-pyraii-3- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25',4jE:Z)-^-[(2i?5)-2-hydroxy-2-phenyl ethyl] -4-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

5 (2S,4EZ)- 1 -([ 1 , 1 , -biphenyl]-3-ylcarbonyl)-A^-i(2i? 1 S)-2-hydroxy-2-phenylethyl]-4- 

(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£2>l-(4-benzoylbenzoyl)-JV-[(2^ 
pyrrolidinecarboxamide 

(25,4£Z)-A^-[(2i?5)-2-hydroxy-2-phenylethyl]-4<methoxyimiiio)-l-(3-phenoxybenzoyl)- 
10 2-pyrrolidinecarboxamide 

(2£4£Z)-/V-[(2/^-2-hydroxy-2-phenylethyl]-4-^ 
2-pyrrolidinecarboxamide 

(25,4£2^-^-[(25)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l -[(2'-methyl[ 1,1'- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

15 (25,4£Z)-JV-[(2i?)-2-hydroxy-2-phenylethyl]-4-(methoxyiiruno)- 1 -[(2'-methyl[ 1,1'- 

biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-^-(2-hydroxyetbyl)-4-(methoxyimino)-l-[(2'-methyl[l,l , -biphenyl]-4- 
yl)carbonyl]-2-pyrrolidiriecarboxamide 

(2S,4£Z)-iVH2-hy<lroxyethyl)-4-(metho^ 
20 yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)-^-[(15,25,3/?,4i?)-3- 
(hydroxymethyl)bicyclo[2.2.1]hep^ 
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(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-N-(r?-a7J5-4-hydroxycyclohexyl)-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-lK[l,l'-biphenyl]-4-ylcarbonyl)-A^-[(li?,2i?)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25,4£2)-l-([l,r-biphenyl]-4-ylcarbonyl)-7V-[(2^5)-2-hydroxy-3-phenoxypropyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-7/4(2/?5)-2-hy(koxy-3-phenoxypropyl]-4-(methoxyimino)-l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4jEZ)-l-([l,l'-biphenyl]-4-ylsulfonyl)-^-[(2^S)-2-hydroxy-3-phenoxypropyl]-4- 
10 (methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l 1 l , -biphenyl]-4-ylcarbonyl)-iV-[(2R 1 S)-2-hydroxy-2-(4- — 
hydroxyphenyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-1 -([ 1 ,1 , -biphenyl]-4-ylsulfonyl)-iV-[(2^S)-2-hydroxy-2-(4- 
hydroxyphenyl)ethyl]^-(meth6xyimiBo)-2-pyrrolidinecarboxamide 

1 5 (2S,AEZ)-\ -([1,1 '-biphenyl]-4-ylcarbonyl)-?/-[(l -hydroxycyclohexyl)methyl]-4- 

(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z>7^[(l-hydroxycyclohexyl)methyl]-4-(methoxyimino)-l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-iV-[( 1 -hydroxycyclohexyl)methyl]-4- 
20 (methoxyimino)-2-pyrrolidinecarboxamide 

{2SAEZ)- 1 -([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-iV-[(2R 1 S)-2-(3,4-dihydroxypheny])-2- 
hydroxyethyl]-4-(methoxyiiiiino)-2-py]Tolidinecarboxamide 
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(25,4£Z)-iV-[(25)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4-(4- 
pyridinyl)benzoyl]-2-pyrcolidmecarboxamide 

(25,4£Z)-//-[(2 1 S)-2-hydb-oxy-2-phenylethyl]-4-(methoxyimino)- 1 -[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-AT-[(2^-2-hydroxy-2-phenylethyl]-4-(methoxyimino)- 1 -[4-(2- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25 > 4 J E:Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-iV-[(2/?5)-2,3-dihydroxyprppyl]-4- 
(methoxyimino)-2-pyirolidinecarboxamide 

(2 1 S J 4£Z)-l-([l,l , -biphenyl]-4-ylsulfonyl)-^-[(2R5)-2,3-dihydroxypropyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2 1 S , ,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-^-[(2ilS)-2-hydToxy-3-(4 — 

methoxyphenoxy)propyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-A4(2^<S)-2-hydroxy-3-(4-methoxyphenox 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-([l,r-biphenyl]-4-ylsulfonyl)-^-[(2JiS)-2-hydroxy-3-(4- 
methoxyphenoxy)propyl]^-(methoxyimino)-2-pyrrolidinecaTboxamide 

(2S,4J52>M[l,lMriphenyl]^ylc^ 
2-pyrrolidinecarboxamide 

(2£4£Z)-M[UM>iphenyl]-4-y]sulfonyl)-^^ 
2-pyrrolidinecarboxamide 

(2S,4EZ)-1 -([1 ,1 , -bipheny]]-4-ylsulfonyl)-A^-[(2AS)-2-hydroxy-2-(2-naphthyl)ethyl]-4- 
(methoxyimino)-2-pynr>lidmecarboxarnide 
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(25,4£'Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-N-[(2/?5)-2-hydroxy-2-(4-nitrophenyl)ethyl]- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-7^<(2i?^-2-hydroxy-2-(4-nitrophenyl)ethyl]-4-(methoxyimino)-l-[4-(4- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25 , ,4£Z)-A^-[(2^^-2-hydroxy-2<4-nitrophenyl)ethyl]-4-(methoxyiniino)-l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4£2)-^-[(2ilS)-2-hydroxy-2<4-mtrophenyl)ethyl]-4-(methoxyimino)-l-[4-(2- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)- 1 -([1 , 1 , -biphenyl]-4-ylsulfonyl)-AT-[(2/?5)-2-hydroxy-2-(4-nitrophenyl)ethyl]- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,AE2)-N- {(2^5)-3-[4-(acetylamino)phenoxy]-2-hydroxypropyl} - 1 -([ 1 , 1 '-biphenyl]- 
ylcarbonyl)-4-(methoxyimiiio)-2-pyrrolidinecarboxamide 

(25,4£2)-A^-{(2i^-3-[4-(acetylairdno)phenoxy]-2-hydroxypropyl}^-(methoxyimino) 
[4-(4-pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4£2)-iV-{(2/?^-3-[4-(acetylamino)phenoxy]-2-hydroxypropyl}-4-(methoxyiinino) 
[4-(3-pyridinyl)benzoyl]-2-pyn , olidinecarboxamide 

{2S,AE2)-N- {(2itS)-3-[4-(acety]amiiio)phenoxy]-2-hydroxypropyl} - 1 -([ 1 , 1 '-biphenyl]- 
ylsuIfonyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£2)-l-([l,l , -biphenyl]-4-ylcarbonyl)-N-[(2R)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£2)-AT4(27?)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4-(4- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 
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(2.S , ,4£'Z)-7V r -[(2^)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4-(3- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(25,4£2)-//-[(2 J /?)-2-hydroxy-2-phenylethyl]-4-(methoxyimino)-l-[4-(2- 
pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

5 (25,4£2)-l-([l,l , -biphenyl]-4-ylsulfonyl)-JV-[(2i?)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -([ 1 ,1 '-biphenyl]-4-ylcarbonyl)-7V-(3 -hydroxypropyl)-4-(methoxyimino)-2- 
pyrrolidinecarboxamide 

(25,4i:Z)4K[l > l , -biphenyl]-4-ylsulfonyl)-JV<3-hydroxypropyl)^Kmethoxyimino)-2- 
10 pyrrolidinecarboxamide 

(3EZ,5S)- 1 -([ 1 , 1 *-biphenyl]-4-ylcarbonyl)-5-[(4-hydroxy^phenyl- 1 > — — 

piperidiiiyl)carboiiy]]-3-pyrrolidinone 0-methyloxime 

(3£Z,55)-5-[(4-hydroxy-4-phenyl-l-piperidinyl)carbonyl]-l-[4-(4-pyridinyl)benzoyl]-3- 
pyrrolidinone O-methyloxime 

15 (3£Z,5S>5-[(4-hydroxy-4-phenyl-l -piperidinyl)carbonyl]-l -[4-(3-pyridinyl)benzoyl]-3- 

pyrrolidinone O-methyloxime 

(3EZ,5S)-\ -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-5-[(4-hydxoxy-4-phenyl-l - 
piperidinyl)carbonyl] -3-pyrrolidinone O-methyloxime 

(25,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-iV-[(15,25)-2-hydroxycyclohexyl]-4- 
20 (methoxyimino)-2-pyiTolidinecarboxamide 

(25,4£Z)-l-([l,r-bipbenyl]-4-ylsulfonyl)-^-[(15,25)-2-hydroxycyclohexyl]-4- 
(methoxyimino)-2 -pyrrolidinecarboxamide 
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(2S,4£Z)-N-benzyl- 1 -([ 1 , 1 '-biphenyl]-4-y]carbonyl)-^-(2-hydroxyethy])-4- 
(methoxyimmo)-2-pyrrolidinecaxboxamide 

(25,4£Z)-A r -benzyl-A^-(2-hydroxyethyl)-4-(methoxyimino)-l-[4-(3-pyridinyl)benzoyl]-2- 
pyrrolidinecarboxamide 

5 (3£Z,5S)- 1 -([ 1 , 1 *-biphenyl]-4-ylcarbonyl)-5- {[(3/tS)-3-hydroxypiperidinyl]carbonyl} -3- 

pyrrolidinone 0-methyloxime 

(3£Z,55)-5-{[(3^-3-hydroxypiperidinyl]carbonyl}-l-[4-(4-pyridinyl)beiizoyl]-3- 
pyrrolidinone O-methyloxime 

(3£Z,5^-5-{[(3^iS)-3-hydxoxypiperidinyl]carbonyl}-l-[4-(3-pyridinyl)benzoyl]-3- 
10 pyrrolidinone O-methyloxime 

(3EZ,5S)-\-([\ ,1 '-biphenyl]-4-ylsulfonyl)-5- {[(3i?5)-3-hydroxypiperidinyl]carbonyl} -3- 
pyrrolidinone 0-methyloxime 

. (2S,4£Z)-l-([U^biphenyl]-4-ylcarbonyl)^ 
phenylethyl]-4-(methoxyimino)-2-pyrTolidinecarboxamide 

15 (2 1 S , ,4£2^-AT-[(15,2 1 S)-2-hydroxy-l-(hydroxymethyl)-2-phenylethyl]-4-(methoxy^ 
[4-(4-pyridinyl)benzoyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)-N-{( 1 5,2iS)-2-hydroxy- 1 -(hydroxymethyl)-2-phenylethyl]-4-(methoxyimino)-l - 
[4-(3-pyridinyl)benzoyl]-2-pyirolidinecarboxamide 

(2S,4EZ)-1 -([ 1 , 1 , -biphenyl]-4-ylsulfonyl)-A^-[(l 1 S',25)-2-hydroxy-l -(bydroxymethyl)-2- 
20 phenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-iV-(2-anilinoethyl)-l -([1 ,1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2- 
pyrrolidinecarboxarnide 
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(2£4£Z)-AH2-anibnoethyl)-4-(metho^ 
pyrrolidinecarboxamide 

(2iS,4£2)-N<2-anilinoethyl)-4-(methoxyimino)-l-[4-(3-pyridmyl)benzoyl]-2- 
pyrrolidinecarboxamide 

5 (25 , ,4£Z)-A^^2-anilinoethyl)-4-(methoxyimino)-l-[4-(2-pyridinyl)benzoyl]-2- 
pyrrolidinecarboxainide 

(25,4£Z)-^^2-amlinoethyl)- 1 -([ 1 J *-biphenyl]-4-ylsulfonyl)-4-(methoxyimino)-2- 
pyrrolidinecarboxamide 

(3£Z,5S>1 -([1 ,1 '-biphenyl]-4-ylcarbonyl)-5-[(4-hydroxy-l -piperidinyl)carbonyl]-3- 
10 pyrrolidinone O-methyloxime 

(3£Z,5^-l-([lJ'-biphenyl]^-ylsulfonyl)-5-[(4-hydroxy-l-piperidiByl)carbon-yl]-3- 

pyrrolidinone O-methyloxime 

(25,4iJZ)-7/-[(15',2i?,35,4i?)0<arninocarbonyl)bicyclo[2.2. l]hept-5-en-2-yl]- 1-([1 , 1 '- 
biphenyl]-4-ylsulfonyl)-4-(methoxyimino)-2-pyn-oUdinecarboxamide 

15 (25 5 4 J EZ)-7/-(3-amino-3-oxopropyl)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2- 

pynolidinecarboxamide 

(2 1 S,4£Z)-iV-[(lS,25,3i?,4^)-3-(aminocarbonyl)bicyclo[2.2. 1 ]hept-5-en-2-yl] - 1 -([ 1 , 1 
biphenyl]-4-ylsulfonyl)^-(methoxyimino)-2-pyrroUdinecarboxamide 

(2S,4EZ)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-^-(4-hydroxybutyl)-4-(methoxyimino)-2- 
20 pyrrolidinecarboxamide 

(2S,4£Z)-H[U'-biphenyl]-4-ylsulfonyl)-^ 
pyrrolidinecarboxamide 
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{2S,AEZ)-\ -([ 1 , 1 '-biphenyl]-4-ylsulfonyl)-N-[( 1 J?,2/?)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-l-([l,l'-biphenyl]-4-ylsulfonyl)-^-[(li? 5 25 5 3i?,4S)-3- 

(hydroxymethyl)bicyclo[2.2J]hept-2-yl]-4Kmethoxyimino>2-pyn-olidiiiecarboxamide 

5 (2S,AEZ)-\ -([ 1 ,1 '-biphenyll^-ylsulfony^-N-tCliJ^^^-ChydroxymethyOcyclohexyl]^- 

(methoxyimino)-2 -pyrrolidinecarbox amide 

(2S,4£ and 42)-A^-[(2R5)-2-hydroxy-2-phenylethyl]-4Kmethoxyimiiio)-l-[(2'-methyl[ 1,1'- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidmecarboxamide 

(2S,4£ and 42)-iV4(25)-2-hydroxy-2-phenylethyl]-4Kmethoxyimino)-l-[(2 , -methyl[l ,1'- 
1 o biphenyl]-4-yl)carbonyl]-2-pyrrobdinecarboxamide 

(2S,4£ and 42^-iV4(2i?)-2-hydroxy-2-phenylethyl]-4-(niethoxyimino)-l-[(2 , -methyl[l ,1'- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1-([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-A^-[(l^,25)-2-(hydroxymethyl)cyclohexyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

15 (25,4£Z)-l-([l,l'-biphenyl]-4-ylcarbonyl)-iV-[2-hydroxy-l-(hydroxymethyl)ethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-A4(lS,2^3S,4/$-3-(aminocarb^^ 

biphenyl]^-ylcarbonyl)^-(methoxyimmo>2-pyn-olidinecaiboxamide 

(25,4£Z)-iV-[(15',2 1 S,3i?,4i?)-3Kammocarbonyl)bicyclo[2.2.1]hept-5-en-2-yl]-^ 
20 biphenyl]-4-ylcarbonyl>4-(methoxyiinmo)-2-pyrrolidinecarboxainide 

(25,4i:Z)-l-([lJ , -biphenyl]^-ylcarbonyl)-^-[(25)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 
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(2J?S)-3-( {[(2S,4£Z)-H[U '-bipte^ 
carbonyl}amino)-2-hydroxypropanoic acid 

(25,4£Z)-Ar-[(li?,2S)-2Kaminocarbonyl)cycIohexyl]-lK[l,r-biphenyl]-4-ylcarbonyl)-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

5 (2S,4£Z)- 1 -([ 1 , 1 '-biphenyl]-4-ylcarbonyl)-^-[(li?5)-2-hydroxy- 1 -methylethyl]-4- 

(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£2)-l-([l,l'-biphenyl]-4-ylcarbonyl^ 
dtrophenyl)ethyl]-4-(methoxyimino)-2-pyirolidinecarboxamide 

4-({[(25,4£2)-l -([1 ,l , -biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]- 
1 o carbonyl } amino)butanoic acid 

(2S,4£Z)-A4(2^-2-hydroxy-2-phenylethy^ 
yl)carbonyl]^-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£:Z)-^[(2i?5)-2-hydroxy-2-(2-naphthyl)ethyl]-14(2'-methoxy[l,r-biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyiTolidinecarboxainide 

15 (2S,4EZ)-N-[(\ J?S)-2-hydroxy-l -methylethyl]-4-(methoxyimino)-l -[(2'-methyl[ 1,1'- 

biphenyl3-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-^-[(15,25)-2-hydroxy-l-(hydroxymethyl)-2-(4-nitrophenyl)e^ 
(methoxyimino)-l -[(2'-methyl[l ,1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4JS20-^-[(liS',2S)-2-hydroxy-l-(hydroxymethyl)-2-(4-nitrophenyl)ethyl]-4^ 
20 (methoxyimino)-l -[(2'-methoxy[l ,1 '-biphenyll^-yOcarbony^^-pyrrolidine-carboxamide 

(3£Z,5S)-5-[(4-hydroxy-l -piperidinyl)carbonyl]- 1 -[(2'-methyl[l ,1 '-biphenyl]-4- 
yl)carbonyl]-3-pyrrolidinone O-methyloxime 



BNSDOCID: <WO 0174769A1_I_> 



WO 01/74769 



PCT/EPO 1/03 170 



-207- 

(25,4£Z)-^-[(l5,25,3^,4i?)-3-(aminocarbonyl)bicyclo[2.2.1]hept-5-en-2-yl]-4- 
(methoxyimino)-l -[(2'-methyl[l ,1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-A^-[(2iJ 1 S)-2-hydroxy-2-phenylethyl]-l-[(2'-methoxy[l,l , -biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25,4£Z)-^-[(2/J5)-2-hydroxypropyl]-4-(methoxyimino)- l-[(2'-methyl[ 1 , 1 '-biphenyl]-4- 

yl)carbonyl] -2 -pyrrolidinecarbox amide 

(2S,4£Z)-N^[(2&S)-2,3-dihydrox^ 
4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)-AK3-hydroxypropylM-(methoxyimino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
10 yl)carbonyl]-2-pyrrolidinecarboxamide 

(2S,4£Z)-N-(2-amino-2H3xoethyl)-l-([l,lM^ 
pyrrolidinecarboxamide 

(25',4£Z)-7/-(2-amino-2-oxoethyl)-4-(methoxyimino)-l -[(2'-methyl[ 1 ,1 '-biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

15 (25 > 4£Z)-l-([l,l'-biphenyl]-4-ylcaTbonyl)-iV-[(2J?5)-2-hydroxy-2-(3-hydroxyphenyl)- 
ethyl]-4-(methoxyimino)-2-pyrTolidinecarboxamide 

(25 5 4£Z)-lK[l,l , -biphenyl]-4-ylcarbonyl)-Ar-[(l^,35,4/?)-3-(hydroxymethyl)- 
bicyclo[22.1]hept-2-yl]^-(methoxyimino)-2-pyrTolidinecarboxarnide 

(25,4£^-[(li?,2S3^,45)-3-(hydroxymethyl)bicyclo[2.2.1]hept-2-yl]-l-[(2'- 
20 methoxy[l,r-biphenyl]^-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidmecarboxamide 

(2,S,4f;Z)-7/-(/ra/w-4-hydroxycyclohexyl)-l-[(2 , -methoxy[l > l , -biphenyl]-4-yl)carbonyl]-4 
(methoxyimino)-2-pyrrolidinecarboxamide 
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(25,4£Z)-N-[(li? J 2i?)-2Khydroxymethyl)cyclohexyl]-l-[(2'-methoxy[l,l , -biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25 5 4i:Z)-A^-[(2i?5)-2-hydroxy-3-phenoxypropyl]-4-(methoxyimino)-l-[(2'-methyl[l,^ 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

5 (25,4£Z)-7^-[(2i?5)-2-hydroxy-2K4-hydroxyphenyl)ethyl]-4-(methoxyimino)-l-[(2'- 
methyl[ 1 , 1 , -biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(2 1 S,4£Z)-7/-[(2i^^-2-hydroxy-2-(4-hyd^oxyphenyl)ethyl]-4Kmethoxyimino)-l-[(2 , - 
methoxy[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-^-[(2R5)-2-hydroxy-2-(4-hydroxy-3-methoxyphenyl)ethyl]- 1 -[(2'-methyl[ 1,1'- 
10 biphenyl]-4-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-7/-[(2J?,S)-2-hydroxy-2-(4-hydra 

biphenyl]-4-yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-^-[(2i?5)-2-(3,4-dihydroxyphenyl)-2-hydroxyethyl]- 1 -[(2*-methoxy[ 1,1'- 
biphenyl]-4-yl)carbonyl]-4-(methoxyimino)-2-pyiTolidinecarboxamide 

15 (2/?,4^Z>l-([l,l , -biphenyl]-4-ylcarbonyl)-^-[(2^ 1 S)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(2/?,4£2)-^-[(2^-2-hydroxy-2-phenylethyl]-4-(methoxyimiiio)-l-[(2'-methyl[l,r- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25 5 4£Z)-l-[(2 , -cyano[l,l'-biphenyl]-4-yl)carbonyl]-^-[(2i?iS)-2-hydroxy-2-phenylethyl]- 
20 4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -[(3 \4'-dichloro[l , 1 '-biphenyl]-4-yl)carbonyl]-iV-[(2/?^-2-hydroxy-2- 
phenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 
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(25,4£2)4-[(2\6'-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-M[(2i? ) S)-2-hydroxy-2- 
phenylethyl]-4-(methoxyimtno)-2-pyrrolidinecarboxamide 

(25,4£Z)-l-[(2\3-dimethyl[l > l , -biphenyl]-4-yl)carbonyl]-N-[(2 J R.S)-2-hydroxy-2- 
phenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25,4£ , 20-7^-[(2i?5)-2-hydroxy-2-(3-hydroxyphenyl)ethyl]-4-(methoxyimino)-l-[(2'- 
methyl[l,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25',4i:Z)-A^-[(2/?^-2-hydroxy-2-(3-hydroxyphenyl)ethyl]-4-(methoxyimino)-l-[(2'- 
cyano[l,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£2^-A/'-[(2J?^-2-hydroxy-2-(3-hydroxyphenyl)ethyl]^Kmethoxyimino)- 1 -[(3 ' ,4' - 
10 dichloro[l,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4i:Z)-A^[(2i?,S)-2-hydroxy-2-(3-hydroxypheny])ethyl]-4-(methoxyimino)-l-[(2',6'- 
dimethyl[l,r-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-7V^-[(2i^-2-hydroxy-2-(3-hydroxyphenyl)ethyl]-4-(methoxyinm 
dimethyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

15 (2S s 4£Z)-l-[(3^4 , -dicbJoro[l,l•-biphenyl]-4-yl)ca^bonyl]-iV-[(2R5)-2-hyd^oxy-2-(4- 
hydroxyphenyl)ethyl]^-(methoxyirnino)-2-pyrrolidinecarboxamide 

^S^ZH-t^'-dimethyltU'-biphenylM^ 
hydroxyphenyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4EZ)- 1 -[(2\3-dimethyl[l , 1 '-biphenyl]-4-yl)carbonyl]-iV-[(2RiS)-2-hydroxy-2-(4- 
20 hydroxyphenyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(25 J 4^2)-l-[(2\6 , ^imethyl[l,l , -biphenyl]-4-yl)carbonyl]-A^-[(2R 1 S)-2-hydroxy-3-(4- 
methoxyphenoxy)propyl]-4-(methoxyiniino)-2-pyrrolidinecarboxamide 



BNSDOCID: <WO 0174769A1 J_> 



WO 01/74769 



PCT/EPO 1/03 170 



-210- 

(25,4£:Z)-l-[(2' J 3-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-^-[(2^S)-2-hydroxy-3-(4- 
methoxyphenoxy)propyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2^,4£Z)-M(2-amino-2-oxoethyl)-l-[(2^6'-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-4- 
(methoxyimino)-2 -pyrrolidinecarboxamide 

5 (2S,4£Z)-N-(2-amino-2-oxoethyl)-l -[(2',3-dimethyl[ 1 , 1 '-biphenyl]-4-yl)caibonyl]-4- 

(methoxyimino)-2-pyrrolidinecarboxamide 

(25 ) 4£Z)-AT-(3-amino-3-oxopropyl)-l-[(2^6'-dimethyl[l,l , -biphenyl]-4-yl)carbonyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4^Z)-7/-(3-amino-3-oxopropyl)-l -[(2',3-dimethyU 1 , 1 '-biphenyl]-4-yl)carbonyl]-4- 
1 0 (methoxyimino)-2-pyrrolidinecarboxamide 

(2S,4£Z)-1 -[(2',6'-dimethyl[l ,1 '-biphenyl]-4-yl)carbonyl]-^-[2-hydroxy-l 

(hydxoxymethyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecaiboxamide 

(25' 5 4£'2)-l-[(2 , ,3-dimethyl[l J l'-biphenyl]-4-yl)carbonyl]-^-[2-hydroxy-l- 
(hydroxymethyl)ethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

15 (25,4£Z)-l-[(2'-cyano[l,l'-biphenyl]^-yl)carbonyl]-iV-[(l^,2/?)-2-(hydroxymethyl)- 
cyclohexyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(S-E'Z.S^-S-CS^-dihydro^l/O-isoquinolinylcarbonyl)-! -[(2',3-dimethyl[ 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-3-pyrrolidinone O-methyloxime 

(2S,4EZ)-N-[( li?)-2-hydroxy- 1 -phenylethyl]-4-(methoxyimino)-l -[(2*-methyl[ 1,1'- 
20 biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4£Z)-l-[(2^6 , -dimethyl[l > l'-biphenyl]-4-yl)carbonyl]-Ar-[2-(4-hydroxyphenyl)ethyl]- 
4-(methoxyimino)-2-pyrrolidinecarboxamide 
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(25 ) 4£2)-l-[(2 , ,3-dimethyl[l,l , -biphenyl]-4-yl)carbony]]-^-[2-(4-hydroxyphenyl)ethyl]- 
4-(methoxyimino)-2-pyrrolidinecarboxariiide 

(2S,4EZ)-\ -[(2',6'-dimethyl[l ,1 , -biphenyl]-4-yl)carbonyl]-N-[2-(3-hydroxyphenyl)ethyl]- 
4-(methoxyimino)-2-pyrrolidinecarboxamide 

5 (25 ) 4£Z)-l-[(2\3-dimethyl[l,l'-biphenyl]-4-yl)carbonyl]-^-[2-(3-hydroxyphenyl)ethyl]- 
4-(methoxyimino)-2-pyrrolidinecarboxamide 

^SA^-HC^S-dimethyUU'-bipta 
diphenylethyl]-4-(methoxyimino)-2-pyrrolidinecarboxamide 

(2&S)-2-[( {(2£4£Z)-4-(memoxyirrrino)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4- 
l o yl)carbonyl]pyrrolidinyl} carbonyl)amino]-3-phenylpropanoic acid 

(25,4£2)-7V-[(li?,25)-2-(amiiiocarbony])cyclohexyl]- 1 -[(T^'-dimethytf 1 , 1 '-biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyrrolidinecarboxainide 

(25,4£Z)-^-[(li^ s 25)-2KaIIlinoca^bonyl)cyclohexyl]-l-[(2^3-dimethyl[l,l , -biphenyl]-4- 
yl)carbonyl]-4-(methoxyimino)-2-pyiTolidinecarboxamide 

15 4'- { [{2S,AEZ)-2- {[4-(2-hydroxyethyl)- 1 -piperazinyl]carbonyl} -4- 

(methoxyimino)pyrrolidinyl]carbonyl} [l,l , -biphenyl]-2-carbonitrile 

(3£Z,5S)-l-[(3 , ,4 , -dichloro[l,r-biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l- 
piperazinyl]carbonyl} -3-pyrrolidinone O-methyloxime 

(3£Z,5S)-1 -[(2',6 , -dimethyl[l ,1 , -biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l - 
20 piperazinyl]carbonyl} -3-pyrrolidinone O-methyloxime 

(3£Z,55)-l-[(2 , ,3-dimethyl[l,r-biphenyl]-4-yl)carbonyl]-5-{[4-(2-hydroxyethyl)-l- 
piperazinyljcarbonyl} -3-pyrrolidinone O-methyloxime 
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(3EZ,5S)- 1 -[(2'-methyl[ 1 , 1 '-biphenyl]-4-yl)carbonyl]-5-( {4-[4-(trifluorornethyl)-phenyl]- 
1 -piperazinyl} carbonyl)-3-pyrrolidinone O-methyloxime 

(3£Z,55)-l-[(2'-methyl[lJ'-biphenyl]-4-yl)carbonyl]-5-({4-[3Ktrifluoromethyl)-phenyl]- 
1 -piperazinyl} carbonyl)-3-pyrrolidinone O-methyloxime 

5 (25,4£'Z)-4-(methoxyimino)-l -[(2'-methyl[l , 1 '-biphenyl]-4-yl)carbonyl]-2- 

pyrrolidinecarboxamide 

(25,4£Z)-4-(methoxyimino)-^-methyl-l-[(2'-methyl[l ) l , -biphenyl]-4-yl)carbonyl]-2- 
pyrrolidinecarboxamide 

(25,4i:Z)-4-(memoxymimo>7/JV-dimethyl-l-[(2'-methyl[l,l , -biphenyl]-4-yl)carbonyl]-2- 
10 pyrrolidirjecarboxamide 

(2^,4£2)-7/-[(3^)-3-hydroxy-3-phenylpropyl]-4-(memoxyimino)-l-[(2'-methyl^ 

biphenyl]-4-yl)carbonyl]-2-pyrrolidmecarboxamide 

(2.S 3 4i;Z)-^-[(3iS)-3-hydroxy-3-phenylpropyl]-4-(methoxyimino)-l -[(2'-methyl[l , 1'- 
biphenyl]-4-yl)carbonyl]-2-pyrrolidinecarboxamide 

15 (2 1 S,4£:Z)-l-([l,l , -biphenyl]-4-ylcarbonyl)-JV-[(3J?)-3-hydroxy-3-pheny]propyl]-4- 
(memoxyirjiino)-2-pyrTolidinecarboxamide 

(2 1 S,4£Z)-l-([l,r-biphenyl]-4-ylcarbonyl)-iV-[(35)-3-hydroxy-3-phenylpropyl]-4- 
(memoxyimmo)-2-pyrrolidinecarboxamide 

(25,4£2)W-[(25)-2-hy(l^oxy-2-phenylemyl]-4-(methoxyimino)-l-{[2 , - 
20 (trifluoromethyl)[l,r-biphenyl]-4-yl]carbonyl}-2-pyrrolidinecarboxamide 

(2 1 S,4£Z>A^-[(25)-2-hydroxy-2-phenylemyl]-4-(methoxyimmo)-l-{[2 , -cmo^o[l,l , - 
biphenyl]-4-y]]carbonyl}-2-pyrro]idirjecarboxarnide 
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(2i' ) 4£2)-7V r -(2-hydroxyphenyl)-4-(methoxyimino)-l-[(2 , -methyl[l,l , -biphenyl]-4- 
yl)carbonyl]-2-pyrrolidinecarboxamide 

(25 , ,4£2^-^-[2<hydroxymethyl)phenyl]^^methoxyimino)- 1 -[(2'-methyl[ 1 ,1 '-biphenyl]- 
4-yl)carbonyl]-2-pyrrolidinecarboxamide 

(25,4i:2^-A^-[(25)-2-hydroxy-2-phenylethyl]-4Kmethoxyimino)-l-[(2-methyl[l 5 r- 
biphenyl]-4-yl)carbonyl]-2-pyirolidinecarboxamide 

(2SAE and 4Z)-1 -([1 ,1 *-biphenyl]-4-ylcarbonyl)-iV-[(25)-2-hydroxy-2-phenylethyl]-4- 
(methoxyimino)-2-pyrrolidinecarboxamide 

(25,4£Z)-4-(methoxyimino)-l-[(2'-methyl[lJ , -biphenyl]^-yl)carbonyl]-N-(2- 
phenylethyl)-2-pyrrolidinecarboxamide 

(25)- 1 -(diphenylacetyl>AKl -naphthylmethyl)-4-oxo-2-pyrrolidinecaiboxamide 

(25)-M-(3,5-dichlorophenyl)-^2-(3,4-dimethoxybenzyl)-4-oxo-l,2-pyrrolidine- 
dicarboxamide 

(25)-4-oxo-l-(phenoxyacetyl)-7/-[2-(lH-pyrrol-l-yl)phenyl]-2-pyiTolidinecarboxam 

1 8. A pyrrolidine derivative according to any of the preceding claims selected from the 
following group: 

(4£Z)-1 -([1,1 '-biphenyl]-4-ylcarbonyl)-7/-[2-(diethylamino)ethyl]-4- { [(4-methoxy- 
benzyl)-oxy]irmno}-2-pyrrobdinecarboxarnide 

(4£'Z)-iV 2 -(2-hydroxyemyl)-4-(memoxyimmo>iV 1 -pentyl-l,2-pvrroh(lmei 

(4£Z)-4-benzylidene- 1 -([ 1 , 1 , -biphenyl]-4-ylcarbonyl)-iV^[2-(diemylamino)ethyl]-2- 
pyrrolidinecarboxamide 
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(4£Z)-4-[(allyloxy)imino]- 1 -(4-cyanobenzoyl)-iV-[2-( l#-pyrrol- 1 -yl)phenyl]-2-pyrroli- 
dinecarboxamide 

(4£Z)-4-{[(3,4-dicMorobenzyl)oxy]im^ 
pyran-3-yl)carbonyl]-2-pyrrolidinecarboxamide 

5 (4£Z)-4-(methoxyimiiio)-A rl -(3-methoxyphenyl)-A^<2-tWenybiiethyl)-l,2-pyrrolidin^ 
dicarboxamide 

(4EZ)-2- { [4-( 1 ,3-benzodioxol-5 -ylmethyl)- 1 -piperazinyl] carbonyl } -4-(methoxyimino)-jV- 
pentyl-1 -pyrrolidinecarboxamide 

(25,4^Z)-iV-(2-hydroxyethyl)-4-(methoxyimino)-l-nonanoyl-2-pyirolidine-carboxaniide. 

10 19. A pyrrolidine derivative according any of claims 1 to 1 8 for use as a medicament, with the 
proviso that the following compounds are excluded 
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20. Use of a pyrrolidine derivative according to any of claims 1 to 18 for the treatment of 
neuronal disorders including epilepsy, Alzheimers disease, Huntingtons disease, 
Parkinsons disease, retinal diseases; spinal cord injury, Crohn's disease, head trauma, 
spinocerebellar ataxias and dentatorubral-pallidoluysian atrophy. 

2 1 . Use of a pyrrolidine derivative according to any of claims 1 to 1 8 for the treatment of 
autoimmune diseases including Multiple Sclerosis, amyotrophic lateral sclerosis, retinitis 
pigmentosa, inflammatory bowel disease (IBD), rheumatoid arthritis, asthma, septic 
shock, transplant rejection, AIDS. 

22. Use of a pyrrolidine derivative according to any of claims 1 to 18 for the treatment of 
ischemia, like stroke, myocardial infarction and reperfusion injury, cardiovascular 
disorders, arteriosclerosis, heart failure, heart transplantation, renal hypoxia, hepatitis 

23. Use of a pyrrolidine derivative according to any of claims 1 to 1 8 for the treatment of 
infertility related disorders including premature menopause, ovarian failure and follicular 
atresia. 

24. Use of a pyrrolidine derivative according to any of claims 1 to 18 for the preparation of a 
pharmaceutical composition for the modulation of the Bax function or the Bax activation. 

25. Use according to claim 24 for the preparation of a pharmaceutical composition for the 
treatment and/or prevention of disorders associated with the abnormal expression or 
activity of Bax by inhibition of the Bax function or the Bax activation. 

26. Use of a pyrrolidine derivative according to any of claims 1 to 18 for the preparation of a 
pharmaceutical composition for oral administration. 

27. A pharmaceutical composition containing at least one pyrrolidine derivative according to 
any of the claims 1 to 18 and a pharmaceutically acceptable carrier, diluent or excipient 
thereof. 
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28. Process for the preparation of a pyrrolidine derivative according to any of claims 1 to 1 8, 
wherein the following reaction is performed : 

O R9 coupling ^ V R9 

agent ° K! * 

V la 

whereby LG is a leaving group and the substituents R^R 9 , A and X are as above defined. 
5 29. Process for the preparation of a pyrrolidine derivative according to any of claims 1 to 18, 
wherein the following reaction is performed : 



10 



R2 X R4 
R3-n 7^R5 

H /N >-Q + LG' A "R1 . 

\(f A » Peptide 
\ V/ Jo-2 coupling 





agent 

XV ,b 



^pV R11 
E R11 R11 



whereby LG is a leaving group and the substituents R'-R 5 , R n , A, E, Q, X, Y and Z are as 
above defined. 



30. Process according to claim 29, wherein compound XV is obtained as follows 
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